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Text :

A PUWP WOULD BE USED TO PUVP THE RESI DUAL WASTE FUEL/Q L
FROM THE STRUCTURES.

THE UNDERGROUND TANKS AND STRUCTURES W LL BE EXCAVATED.

H GH TEMPERATURE AND PRESSURI ZED STEAM W LL BE USED TO
DECONTAM NATE THE STRUCTURES. THE STRUCTURES W LL BE
DI SPOSED CFF.

THE LI QUI D SLUDGE AND DECONTAM NATI ON WATER WLL BE
TESTED. | F FOUND TO BE A RCRA WASTE REGULATI ONS COVERI NG
DI SPOSAL OF RCRA LI QUI D WASTES WLL BE FOLLOWED.

OTHERW SE DELAWARE UST REGULATI ON GOVERNI NG DI SPOSAL W LL
BE FOLLOWED.

AS PART OF THE CONTI NU NG BASE W DE STUDY PRESENTLY UNDERWAY AT DOVER
Al R FORCE BASE, ANY DEGRADATI ON | N GROUNDWATER AND SURFACE WATER CAUSED
BY THE SITE (I F ANY) WLL BE | DENTI FI ED.

DECLARATI ON OF STATUTORY DETERM NATI ONS

THE SELECTED REMEDY | S PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT,
COWPLI ES W TH FEDERAL AND STATE ENVI RONVENTAL LAWS THAT ARE LEGALLY
APPLI CABLE OR RELEVANT AND APPRCPRI ATE TO THE REMEDI AL ACTION, AND | S
COST- EFFECTI VE.  TH S REMEDY UTI LI ZES PERVANENT SCLUTI ONS AND

ALTERNATI VE TREATMENT ( OR RESCQURCE RECOVERY) TECHNOLOG ES TO THE NAXI MUM
EXTENT PRACTI CABLE, AND SATI SFI ES THE STATUTORY PREFERENCE FOR REMEDI ES
THAT EMPLOY TREATMENTS THAT REDUCE TOXICI TY, MOBILITY, OR VOLUME AS A

PRI NCI PAL ELEMENT.

A REVIEWW LL BE CONDUCTED W THI N FI VE YEARS AFTER COMMVENCEMENT OF
REMEDI AL ACTI ON TO ENSURE THAT THE REMEDY CONTI NUES TO PROVI DE ADEQUATE
PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT.

EDWN B. ER CKSON DATE: 09/ 28/ 90
REG ONAL ADM NI STRATOR



#SNLD
1. SITE NAME, LOCATION, AND DESCRI PTI ON

DOVER Al R FORCE BASE

THE DOVER Al R FORCE BASE (DOVER AFB) |S A 3, 734- ACRE | NSTALLATI ON
LOCATED | N EASTERN DELAWARE, APPROXI MATELY 3.5 M LES SQUTHEAST CF THE
C TY OF DOVER, I N KENT COUNTY. FIGJRE 1 PRESENTS THE REG ONAL LOCATI ON
OF DOVER AFB, VWH CH I S SURRCUNDED PRI MARI LY BY CRCPLAND AND LARGE FARVES.
COWUNITIES IN THE VICINITY OF THE FACI LITY I NCLUDE THE G TY OF DOVER
(DOVER AFB IS WTHIN QI TY LIMTS), LITTLE CREEK AND PORT MAHON ANNEX
APPROXI MATELY 3 M LES AND 5 M LES RESPECTI VELY TO THE NORTH, AND THE
DOVER FAM LY HOUSI NG ANNEX ADJACENT TO THE FACI LI TY, AS SHOM I N FI GURE
2. ROUTES 9 AND 13 RUN NORTHWEST- SOUTHEAST TO THE EAST AND WEST OF THE
FACI LI TY, RESPECTI VELY; ROUTE 8 RUNS EAST-WEST NORTH OF THE FACI LI TY.

DOVER AFB | S LOCATED ON A RI DCE BETWEEN THE ST. JONES RI VER TO THE SQUTH
AND VEST AND LI TTLE CREEK TO THE NORTH  BOTH RI VERS FLOW EASTWARD TO
THE NEARBY DELAWARE BAY. THE TOPOGRAPHY | S FLAT WTH VERY LI TTLE

RELI EF. SURFACE ELEVATI ONS RANGE FROM 10 FEET MEAN SEA LEVEL (MBL)
ALONG THE ST. JONES RI VER SQUTHEAST OF THE BASE TO 30 FEET MSL ALONG THE
BASE S WESTERN BOUNDARY. THE MAXI MUM LOCAL RELI EF |'S APPROXI MATELY 12
FEET AT THE ST. JONES Rl VER

DOVER AFB GEQLOGY

DOVER AFB LI ES WTH N THE COASTAL PLAI N PHYSI OGRAPHI C PROVI NCE, A REG ON
UNDERLAI N BY SEDI MENTARY DEPCSI TS. THESE DEPCSI TS CONSI ST OF

I NTERLAYERS OF GRAVEL, SAND, CLAY, SHALE, LIMESTONE, AND MARL THAT DI P
TOMRD THE SOUTHEAST. THEY OVERLIE, AT A GREAT DEPTH, CRYSTALLINE ROCKS
THAT CONSI ST MAINLY OF M CACEQUS SCHI STS AND GNEI SSES OF THE W SSAH CKON
FORVATI ON.  THE COASTAL PLAI N SEDI MENTS BELONG TO DI FFERENT FCORVATI ONS,

I NCLUDI NG THE COLUMBI A AT THE SURFACE, THE KI RKWOOD, AND OTHER TERTI ARY
AND CRETACEQUS SO LS.

THE COLUMBI A SEDI MENTS CONSI ST OF | NTERLAYERS OF GRAVEL, SAND, SILT, AND
CLAY. THEY WERE DEPOSI TED | N STREAM CHANNELS, FLOCOD PLAINS, AND

ASSCClI ATED ENVI RONMENTS. FROM THE KENT- NEW CASTLE COUNTY LI NE SCQUTH,
THE COLUMBI A SEDI MENTS CONSI ST OF A SAND LAYER THAT THI CKENS SQUTHWARD
ACRCSS KENT AND SUSSEX COUNTIES. THE COLOR OF THESE SANDS RANGES FORM
RED- BROMN TO DUSTY RED DEPENDI NG ON THE AMOUNT OF | RON PRESENT I N THE
SANDS. INTHE VICONTY OF THE G TY OF DOVER THERE | S A TRANSI TI ON FROM
PREDOM NANTLY FLUVI AL SEDI MENTS TO MARI NE SEDI MENTS, WH CH | S EVI DENCED
BY CHANGES | N COLOR AND SORTI NG  THEREFCORE, THE COLUMBI A DEPCSI TS ARE
DI STI NGUI SHABLE FROM THE UNDERLYI NG GRAY- BLACK KI RKWOOD FORVATI ON. THE
KI RRWDCD FORVATI ON, WHICH IS OF M OCENE AGE, WAS FOUND TO CONSI ST COF
DARK GRAY, HARD, SILTY CLAY THAT CONTAINS TRACES OF FI NE SAND AND S| LT.
THE TOP OF TH S FORVATI ON WAS ENCOUNTERED BETWEEN -8 AND -43 MSL (SAIC, 1989).

DOVER AFB GROUNDWATER

THE CHESWOLD AND PI NEY PO NT AQUI FERS ARE THE PRI MARY WATER SUPPLY

AQUI FERS | N THE DOVER AREA. THE CHESWOLD | S COVPOSED COF FI NE- TO- COARSE
SAND WTH SHELLS AND | S 50 TO 75 FEET THI CK I N THE DOVER AREA. THE

PI NEY PO NT AQUI FER CONSI STS OF FI NE- TO- MEDI UM GLAUCONI TI C SAND AND | S
SEPARATED FROM THE CHESWOLD AQUI FER BY A THI CK, SILTY SAND CONFI NI NG UNI T.

THE COLUMBI A AQUI FER CONSI STS OF FI NE- TO- COARSE SAND W TH DI SCONTI NUOUS
| NTERLAYERS OF CLAY AND GRAVEL. PUBLI SHED DATA | NDi CATE THAT THE
AVERAGE HYDRAULI C CONDUCTI VI TY FOR THI'S AQUI FER | N CENTRAL AND SOUTHERN
DELAWARE | S ABOUT 3.1 X (10-3) CENTI METERS PER SECOND (CM SEC) AND THAT
A SPECI FIC YI ELD OF 0.15 |'S CONSI DERED REPRESENTATI VE FOR TH S AQUI FER
(SAIC, 1989). THE GROUNDWATER TABLE |'S SHALLOW AND GROUNDVWATER | N SOVE



LOCATI ONS TRAVELS FAI RLY SHORT DI STANCES BEFORE DI SCHARG NG | NTO NEARBY
SURFACE WATERS.

THE CHESWOLD AND PI NEY PO NT AQUI FERS PROVI DE APPROXI MATELY 80 PERCENT
OF THE TOTAL MUNI CI PAL AND | NDUSTRI AL WATER PUMPED | N KENT COUNTY
(LEAHY, 1982). BY CONTRAST, PUWPI NG FROM THE COLUMBI A AQUIFER IS M NCR
(JOHNSTON, 1977) AND THE WATER | S USED PRI MARI LY FOR | RRI GATI ON AND
DOMESTI C SUPPLY. HOWEVER, BECAUSE THE COLUMBI A | S EASILY ACCESSI BLE AND
CAN PROVI DE LARCE QUANTI TIES OF WATER, I T IS AMONG THE MOST | MPORTANT
STATEW DE GROUNDWATER RESOURCES. ACCORDI NG TO SUNDSTROM (1968), THE
FREDERI CA AND OVERLYI NG M OCENE SANDS SUPPLY THE TOWNS OF FELTON,

FREDERI CA, HARRI NGTON, AND M LFORD, AS WELL AS SEVERAL FOOD PROCESSI NG
AND POULTRY | NDUSTRI ES. THE FREDERI CA | S NOT USED TO SUPPLY WATER I N
THE DOVER AFB AREA. SEVERAL PRCDUCTI ON VELLS THAT TAP THESE DEEPER

AQUI FERS ARE LOCATED AT DOVER AFB. THREE OF THESE WELLS ARE SCREENED | N
THE CHESWOLD AQUI FER BETWEEN - 188 AND -268 FEET MsL. THE OTHER FOUR
PRODUCTI ON VELLS TAP THE PI NEY PO NT AQUI FER AND ARE SCREENED AT

APPROXI MATELY -450 TO -560 FEET MSL.

DOVER AFB SURFACEWATER

THE H GHEST ELEVATI ON (18 FEET MSL) ALONG THE SOQUTHEAST- NORTHWEST RUNVAY
MARKS THE LOCATI ON OF A DRAI NACE DI VI DE ON DOVER AFB. FI GURE 3 PRESENTS

I NSTALLATI ON SURFACE DRAI NAGE PATTERNS. SURFACE RUNCFF AT THE BASE IS
MOSTLY TO THE NORTH AND SOUTH. THE AREAS NORTH OF THE Di VI DE DRAIN | NTO
THE SVMALL STREAVB THAT FEED ( OFFBASE) | NTO THE MORGAN AND PI PE ELM
BRANCHES, WH CH I N TURN FLOW NORTHEAST TO LI TTLE CREEK. THE AREAS SQUTH

OF THE DI VIDE DRAIN I NTO THE SMALL TRI BUTARI ES OF THE ST. JONES Rl VER

BOTH THE LI TTLE CREEK AND ST. JONES RI VER FLOW EASTWARD TO THE DELAWARE BAY.

ONBASE RUNCFF AND NONPROCESS WATERS ARE DI SCHARGED TO SEVERAL SURFACE
WATER DI VERSIONS (I.E., OPEN DI TCHES). | N AREAS WHERE THE ELEVATI ON OF
THE BOTTOM OF THE DI VERSI ONS | S H GHER THAN THE WATER TABLE, SURFACE
WATERS MAY | NFI LTRATE AND RECHARGE GROUNDWATER. HOWEVER, | N AREAS WHERE
THE DI VERSI ONS AND/ OR ON- BASE STREAMS HAVE CUT BELOW THE LEVEL OF THE
WATER TABLE, GROUNDWATER APPEARS TO DI SCHARGE | NTO THOSE DI VERSI ONS AND
STREANS.

SURFACE WATER FLOW IS GENERALLY I N THE SAME DI RECTI ON AS GROUNDWATER IN
AREAS UNDERLAI N BY THE COLUMBI A FCRVATI ON, WH CH FORVB A WATER TABLE
AQUI FER UNDER THE REG ON. A GROUNDWATER DI VI DE ROUGHLY CO NCI DES W TH
THE TOPOGRAPHI C DI VI DE ( SOUTHEAST- NORTHVEST RUNWAY) OF DOVER AFB. | N
GENERAL, GROUNDWATER I'N THE NORTHEAST PORTI ON OF DOVER AFB FLOAS NORTH
TOMRD MORGAN AND PI PE ELM BRANCHES, AND | N THE SOUTHWEST PCRTI ON OF
DOVER AFB FLONS SOUTH TOMRD ST. JONES R VER AND | TS TRI BUTARI ES.

THE WATER TABLE ELEVATI ONS AT DOVER AFB (FI GURE 4) | NDI CATE THAT THE
GRADI ENTS SOUTH OF THE DI VI DE ARE GREATER THAN THE GRADI ENTS TO THE
NORTH. M NI MAL OR NO GROUNDWATER MOVEMENT | S SHOAN TO OCCUR BENEATH THE
RUNWAYS AT DOVER AFB. TH S LACK OF GROUNDWATER MOVEMENT |'S ATTRI BUTED
TO THE LARGE SURFACE AREAS OCCUPI ED BY THE RUNWAYS, WH CH AFFECT THE

I NFI LTRATI ON OF RAI NFALL AND CONSEQUENTLY THE RECHARA NG COF THE WATER
TABLE | N THE CENTRAL PORTI ON CF DOVER AFB.

DOVER AFB DEMOGRAPHI C | NFORVATI ON

DOVER AFB HAS TWO RUNWAYS AND ABQUT 1, 700 BU LDINGS. | T EMPLOYS
APPROXI MATELY 5, 000 M LI TARY PERSONNEL AND OVER 1, 400 C VI LI ANS.

LANDS ADJACENT TO DOVER AFB | NCLUDE SI NGLE AND MULTI FAM LY RESI DENTI AL
AREAS, | NDUSTRI AL ZONES, COWMMERCI AL LAND ALONG MAJOR RQOADS, AND LARGE
AREAS OF AGRI CULTURAL AND CPEN LANDS. THE LARGE RESI DENTI AL AREAS ARE
LOCATED ACRCSS US ROUTE 113 FOR BASE PERSONNEL AND GENERALLY SOUTHWEST



OF THE BASE, ACRCSS THE ST. JONES RIVER  NUMERQUS LOW DENSI TY SI NGLE
FAM LY HOVES ARE SCATTERED THROUGHOUT THE AREA AROUND THE BASE. NMAJCR
| NDUSTRI AL AREAS ARE LOCATED TO THE NORTH OF DOVER AFB, AND COMMERCI AL
AREAS ARE LOCATED ALONG MAJOR ROADS TO THE NORTH AND WEST.  GOVERNVENT
AND | NSTI TUTI ONAL USES | NCLUDE SCHOOLS ACROSS FROM THE BASE ON US RQUTE
113, AND NUMERQUS LOCAL, STATE, AND FEDERAL BUILDINGS IN THE G TY COF
DOVER  AGRI CULTURAL AND OPEN LAND AREAS CAN BE FOUND | N MANY LOCATI ONS
ALONG THE PERI METER OF DOVER AFB, ESPECI ALLY TO THE SOUTH AND EAST.

DOVER AFB W LDLI FE USES AND WETLANDS

DOVER AFB HAS LI M TED HABI TAT AVAI LABLE FOR WLDLIFE. THE W LDLI FE
PRESENT ON BASE CONSI STS OF SVALL MAMVALS AND Bl RDS AND AN OCCASI ONAL
VWH TE- TAI LED DEER. THERE ARE NO THREATENED OR ENDANGERED ANl VAL CR
PLANT SPECI ES ON BASE, AND GAME HUNTI NG | S NOT ALLOWED.

THE DEPARTMENT OF | NTERI OR ESTI MATES THAT DELAWARE HAS OVER 220, 000

ACRES OF VEETLANDS; 23 PERCENT OF KENT COUNTY | S ESTI MATED TO CONSI ST OF
VETLAND AREAS. WETLANDS PLAY A CRITI CAL ROLE I N THE HYDROLOA C CYCLE

AND HAVE A VARI ETY OF ECOLOG CAL AND SOCI AL BENEFI TS THAT HAVE LED TO
THEI R | NCREASI NG PROTECTI ON BY THE US GOVERNVENT, AS WELL AS THE STATE

OF DELAWARE. AS PART OF THE FEDERAL GOVERNMENT' S PROGRAM TO PRESERVE

AND ENHANCE THE NATI ON S WETLANDS, THE NATI ONAL WETLANDS | NVENTORY ( NW)
PRQIECT HAS DEVELOPED GENERALI ZED (1: 24000 SCALE) MAPS OF WETLAND TYPES.
VETLANDS IN THE VICINITY OF THE FI RE TRAI NI NG AREA #3 ARE DI SCUSSED BELOW

FI RE TRAI NI NG AREA #3

FI RE TRAI NI NG AREA #3 (SITE FT-3) |'S LOCATED | N THE NORTHEASTERN PORTI ON
OF DOVER AFB, AND TO THE EAST OF THE NORTH SOUTH Al RFI ELD RUNVAY, AS
SHOMN | N FI GURE 5. S| TUATED APPROXI MATELY 800 FEET FROM THE

| NSTALLATI ON BOUNDARY, | T |'S ADJACENT TO A TR BUTARY OF LI TTLE CREEK.
THE PORTI ON OF THE SI TE THAT |'S CURRENTLY | NACTI VE- - COVER NG

APPROX| MATELY 1.3 ACRES-- SERVED AS THE MOST RECENT FI RE TRAI NI NG AREA,
FROM 1962 TO 1989. A SQUARE, UNLI NED AREA (PIT) OF UNKNOWN

S| ZE- - ADJACENT TO THE TRI BUTARY- - WAS FORMERLY USED FOR TRAI NI NG FROM
1962 TO EARLY 1970 (FI GURE 6).

SI TE FT-3 CGEQLOGY

EVALUATI ON OF THE SUBSURFACE | NFORVATI ON OBTAI NED DURI NG THE FI ELD

| NVESTI GATI ON (SAI C, 1989) | NDI CATES THAT THE CENTRAL PORTION OF THE
SITE 1S UNDERLAIN BY A LAYER OF FILL MATERI AL COWPRI SED OF A M XTURE CF
SILT, SAND, AND CLAY. | T APPEARS THAT THE FILL, WHCH IS 4 TO 6 FEET
THI CK, IS COWCSED OF ONSI TE SO LS AND WAS BU LT DURI NG THE CONSTRUCTI ON
OF THE EXI STI NG FI RE TRAI NI NG AREA AND BURI AL OF THE PREVI QUS FI RE

TRAI NI NG AREA.  UNDER THE FILL AND GROUND SURFACE AT THE OTHER LOCATI ONS
OF THE SITE, THE BORI NGS ENCOUNTERED THE UNCONSCLI DATED MATERI AL OF THE
COLUMBI A FORVATI ON, WHI CH RANGES | N THI CKNESS FROM 50 FEET I N THE
WESTERN PORTI ON OF THE SI TE (WELL MW 44D) TO 40 FEET I N THE EASTERN
PORTI ON (WELL MM 20). THE MATERI AL CONSI STS PRI MARI LY OF FI NE- TO- MEDI UM
SAND THAT GRADES W TH DEPTH TO COARSE SAND, AND | NCLUDES LOCALI ZED
LAYERS OF SILT, CLAY, AND GRAVEL. A CLAY LAYER THAT IS 8 TO 10 FEET

THI CK WAS ENCOUNTERED THROUGHQUT MJUCH OF THE SI TE AT A DEPTH RANG NG
FROM THE GROUND SURFACE AT WELL MWV 20 TO 5.5 FEET BELOW GROUND SURFACE
AT VELL MAM19. LOCALIZED LENSES OF GRAVEL RANG NG I N THI CKNESS FROM 3
TO 5 FEET VWERE ENCOUNTERED | N SEVERAL OF THE BORI NGS; HOMNEVER, THEY
APPEAR TO BE LATERALLY DI SCONTI NUCUS.

UNDERLYI NG THE UNCONSOLI DATED MATERI AL OF THE COLUMBI A FORVATI ON ARE
MOSTLY DARK GRAY CLAY LAYERS OF THE KI RKWOOD FORMATI ON.  THE UPPER FEW
FEET OF THE KI RKWOOD WERE PENETRATED BY ALL FI VE BOREHOLES USED TO

I NSTALL THE DEEP MONI TORI NG VEELLS. THE COLUMBI A/ KI RKWDCD FORVATI ON



| NTERFACE BENEATH SI TE FT-3 RANGES | N ELEVATI ON FROM APPROXI VATELY - 28
FEET MSL I N THE SOUTHWESTERN PORTI ON OF THE SI TE TO -32 FEET MSL IN THE
NORTHERN PCRTI ON.

SI TE FT-3 GROUNDWATER

GROUNDWATER AT SITE FT-3 IS FOUND WTHI N THE COLUMBI A AQUI FER AT A
SHALLOW DEPTH RANG NG FROM ABOUT 4 TO 11 FEET BELOW GROUND SURFACE.
TABLE 1 PRESENTS GROUNDWATER MEASUREMENTS | N THE MONI TORI NG VELLS OF

SI TE FT-3 THAT WERE TAKEN I N JANUARY, JUNE, AND JULY OF 1988. AS SHOMW
IN THE TABLE, THE WATER TABLE ELEVATI ONS VAR ED SLI GHTLY W TH THE CHANGE
I N SEASONS, WTH THE HI GHEST LEVELS RECORDED I N THE SPRING THE
GROUNDWATER FLOW DI RECTI ON | S GENERALLY NORTHEAST AT A GRADI ENT OF
APPROXI MATELY 0. 46 PERCENT FROM WELL MA 18 TO WELL MM 20, AND 0. 23
PERCENT FROM VELL MM 44S TO WELL MM 43S. FI GURE 7 PRESENTS GROUNDWATER
ELEVATI ON CONTOURS AS MEASURED ON JULY 13, 1988. THOSE CONTOURS CONFI RM
THE NORTHEASTERLY GROUNDWATER FLOW DI RECTI ON.

THE SI M LAR GROUNDWATER LEVELS OBSERVED | N EACH PAIR OF DEEP AND SHALLOW
VELLS (NCS. 43 AND 44) | NDI CATE THAT THE COLUMBI A AQUI FER | S

HYDRAULI CALLY CONNECTED AND THAT THE CLAY LAYERS ENCOUNTERED DURI NG WELL

| NSTALLATI ON DO NOT ACT AS CONFI NI NG LAYERS I N THE AQU FER  THE SHALLOW
GROUNDWATER FLOAS FROM UNDER THE SI TE TO THE ADJACENT STREAMS TO THE NORTH.

SI TE FT-3 SURFACEWATER AND WETLANDS

THE GROUND SURFACE AT SITE FT-3 IS MAINLY FLAT--SLOPI NG GENTLY TO THE
NORTH AND EAST-- W TH ELEVATI ONS RANG NG FROM ABOUT 20 TO 12 FEET MSL.
THE MAJOR TOPOGRAPHI C FEATURE IN THE VI NI TY OF THE SITE I S THE STREAM
VALLEY CONTAI NI NG PI PE ELM BRANCH, WH CH FLOAS NORTHEAST TO LI TTLE CREEK

SITE FT-3 |'S ADJACENT TO SOME WETLANDS, AS SHOM I N FI GURE 8. THESE
WETLANDS WERE LOCATED USI NG NW | NFORVATI ON BASED ON AERI AL PHOTOGRAPHY
(SAIC, 1989).

#SHEA
Il. SITE H STORY AND ENFORCEMENT ACTI VI TI ES

SI TE H STCRY
DOVER AFB

DOVER MUNI Cl PAL Al RFI ELD WAS LEASED TO THE US ARMY Al R CORPS | N DECEMBER
1941 AND SERVED AS A BASE FOR DI FFERENT ACTIVITIES UNTIL I T WAS

DEACTI VATED | N SEPTEMBER 1946. DURI NG THAT PER OD, THE BASE SERVED ONE
OR MORE FUNCTI ONS-- A COASTAL PATROL BASE, A LOd STIC AND MAI NTENANCE
SUPPCRT FACILITY FOR US AIR FORCE UNI TS, AN CPERATI ONAL TRAI NI NG BASE, A
SI TE FOR THE DEVELCPMENT OF Al R- LAUNCHED ROCKETS, AND A PRE- SEPARATI ON
PROCESSI NG CENTER FOR PERSONNEL LEAVI NG THE SERVI CE AT THE END OF WORLD
WAR | 1.

THE BASE WAS PERI ODI CALLY USED BY THE Al R NATI ONAL GUARD FCR TRAI NI NG
EXERCI SES DURI NG THE TI ME OF DEACTI VATI ON. THE BASE WAS REACTI VATED AND
DESI GNATED AS DOVER Al R FORCE BASE IN JULY 1950. I N MARCH 1952,
ACCOVPANYI NG A TRANSFER OF COMWAND TO THE M LI TARY Al R TRANSPCRT SERVI CE
(NOW M LI TARY Al RLI FT COMVAND), THE BASE M SSI ON SW TCHED FROM Al R AND
LAND DEFENSE TO CARGO OPERATI ONS, WH CH ARE CURRENTLY THE MAI N

OPERATI ONS AT DOVER AFB.

HAZARDQUS WASTES GENERATED AT DOVER AFB RESULT FROM | NDUSTRI AL
OPERATI ONS, FUELS MANAGEMENT, FI RE TRAINING AND PESTIC DE USE. THE
WASTES | NCLUDE WASTE FUELS, O LS AND SOLVENTS, EMPTY PESTI Cl DE



CONTAI NERS, TRANSFORMERS CONTAI NI NG POLYCHLORI NATED Bl PHENYLS ( PCBS),
WASTEWATERS FROM | NDUSTRI AL SHOPS, AND EXCESS PAI NTS.

HAZARDQUS WASTES HAVE BEEN HANDLED I N VARI QUS MANNERS AT THE BASE SI NCE
1941. FROM 1941 THROUGH 1963, LANDFILLS ANDY OR PI TS LOCATED ALONG THE
PERI METER OF THE BASE WERE USED AS DI SPCSAL SI TES FOR A LS, PAINT,
HYDRAULI C FLU D, AND SOLVENTS; COMBUSTI BLE CHEM CALS SUCH AS A LS,
FUELS, AND SOLVENTS WERE USED AT FI RE TRAI NI NG AREAS | N RQUTI NE FI RE
TRAI NI NG EXERCI SES; AND WASTEWATER FROM | NDUSTRI AL SHOPS, SUCH AS THE
ENG NE BUI LDUP SHOP AND THE PLATI NG SHCOP, WERE DI SCHARGED TO A STCRM
DRAI NAGE DI TCH THAT EMPTIED | NTO A TRI BUTARY OF LI TTLE CREEK.

FROM 1963 THROUGH 1968, AN | NDUSTRI AL WASTE COLLECTI ON SYSTEM WAS USED
TO COLLECT WASTE A LS, SCLVENTS, AND CONTAM NATED FUELS FOR RECYCLI NG OR
USE I N FI RE TRAI NI NG EXERCI SES. HOWEVER, THE UNTREATED WASTES COF THE
PLATI NG SHCP CONTI NUED TO BE DI SCHARGED | NTO THE STORM DRAI NAGE DI TCH
DURING THIS PERIOD. I N 1968, THE | NDUSTRI AL WASTE COLLECTI ON SYSTEM WAS
ENLARGED TO | NCLUDE THE COLLECTI ON OF WASTES GENERATED BY THE PLATI NG
SHOP. FROM 1981 UNTIL THE PRESENT TI ME, THE DI FFERENT WASTES GENERATED
AT THE BASE HAVE BEEN DI SPOSED OF OFFBASE USI NG APPROVED PROCEDURES.
JP-4 FUEL WAS THE ONLY WASTE USED FCR ON- BASE FI RE TRAI NI NG AFTER 1975;
HONEVER, FI RE TRAI NI NG EXERCI SES CEASED | N MAY 1989.

SITE FT-3

FROM 1962 THROUGH EARLY 1970, CONTAM NATED WASTE O LS AND FUELS VERE
El THER PLACED ON AN OLD Al RCRAFT THAT WAS BROUGHT TO THE SI TE FCR
TRAI NI NG EXERCI SES, OR SPREAD | N THE WATER- SATURATED FORMVER PI T AND

| GNI TED TWCE PER VEEK. DRUVMS OF WASTE O L AND FUELS ORI G NATI NG FROM
SHOP OPERATI ONS WERE STORED NEAR THE SI TE AND USED AS THE SOURCE OF FUEL
FOR FI RE TRAI NI NG EXERCI SES. AT LEAST 1, 000 GALLONS OF WASTE O L AND
FUEL WERE NORMALLY USED PER EXERCI SE; HONEVER, | F MORE WASTE WAS

AVAI LABLE, | T WAS ALSO BURNED. BASED ON CHEM CAL TESTS PERFCRVED ON

SO L SAWMPLES TAKEN FROM THE SI TE DURING THE US Al R FORCE' S | NSTALLATI ON
RESTORATI ON PROGRAM PHASE |1, STAGE 2 | NVESTI GATION (SAIC, 1989), IT
APPEARS THAT THIS PIT WAS CLOSED BY COVERING IT WTH 6 TO 8 FEET OF SO L.

A NEWC RCULAR PIT WTH A 12-1 NCH BERM AROUND | T WAS BU LT TO THE
SOUTHVEST OF THE SQUARE PIT IN EARLY 1970; THIS PI T WAS USED UNTI L 1989
AS THE FI RE TRAI NI NG AREA AT DOVER AFB. DURING THI S PERI D, THE

TRAI NI NG EXERCI SES WERE LI M TED TO ONCE PER QUARTER AND USED ONLY

OFF- SPECI FI CATI ON JP-4 AS FUEL. UNCONSUMED FUEL, WATER, AND AQUEQUS

FI LM FORM NG FOAM  WHI CH WAS USED TO EXTI NGUJ SH THE FI RES, WERE DRAI NED
TO AN UNDERGROUND QO L/ WATER SEPARATCR THAT WAS | NSTALLED AT THE SITE IN
THE EARLY 1970S. O L WAS THEN COLLECTED PERI ODI CALLY BY A CONTRACTCR
FOR REUSE AND RECOVERY. | T ALSO HAS BEEN DETERM NED THAT AN UNDERGROUND
STORAGE TANK (UST) EXISTS NEAR THI'S NEW PI T THAT WAS USED TO STORE JP-4
FOR THE TRAINING EXERCI SES. THE SIZE OF THE UST IS UNKNOW;, IT IS
ASSUMED TO BE LOCATED AT THE NORTHWEST CORNER OF THE SITE. OTHER ONSI TE
STRUCTURES | NCLUDE UNDERGROUND PI PES AND 20 CLCSELY SPACED DUVPSTERS
THAT WERE PLACED I NSIDE THE CI RCULAR PIT. THE DUMPSTERS USED TO BE
SPRAYED WTH JP-4 AND | GNI TED TO SI MULATE AN Al RPLANE ON FI RE FOR

TRAI NI NG EXERCI SES.

ENFORCEMENT ACTI VI TI ES

THE Al R FORCE, EPA, AND DNREC SI GNED A FEDERAL FACI LI TY AGREEMENT ON
JUNE 29, 1989, PURSUANT TO SECTION 120 OF CERCLA, VH CH PROVI DES FOR THE
OVERS| GHT AND ENFORCEMENT COF Al R FORCE REMEDI AL ACTI ON AT THE DOVER AFB.
EPA | SSUED A RCRA CORRECTI VE ACTI ON PERM T WH CH DEFERS CORRECTI VE

ACTI ON UNDER RCRA TO | MPLEMENTATI ON OF REMEDI AL ACTI ONS UNDER THE
FEDERAL FACI LI TY AGREEMENT.



#HCP
111, H GHI GATS OF COWUN TY PARTI CI PATI ON

THE REMEDI AL | NVESTI GATI OV FOCUSSED FEASI BI LI TY STUDY (R /FFS), PROPCSED
REMEDI AL ACTI ON PLAN (RAP), AND BACKGROUND DOCUMENTATI ON FOR SI TE FT- 3,
WERE RELEASED TO THE PUBLI C FOR COMVENT | N AUGUST 1990. THESE DOCUMENTS
WERE MADE AVAI LABLE TO THE PUBLI C I N THE LOCAL | NFORVATI ON AND

ADM NI STRATI VE RECORD REPCSI TORY AT THE DOVER PUBLI C LI BRARY, DOVER,
DELAWARE. THE NOTI CE OF AVAI LABILITY FOR THESE DOCUMENTS WAS PUBLI SHED
IN THE NEWS JOURNAL AND THE DELAWARE STATE NEWS ON TUESDAY AUGUST 14,
1990. A PUBLIC COMVENT PERI OD ON THE DOCUMENTS WAS HELD FROM AUGUST 14,
1990 TO SEPTEMBER 27, 1990. ADDI TI ONALLY, A PUBLIC MEETI NG WAS HELD AT
7:00 P.M ON AUGUST 30, 1990, AT THE DOVER AFB OFFICER S CLUB. AT TH' S
MEETI NG REPRESENTATI VES FROM THE Al R FORCE, EPA, AND DNREC ANSWERED
QUESTI ONS ABQUT SITE FT-3 AND THE REMEDI AL ALTERNATI VES UNDER

CONSI DERATI ON. A RESPONSE TO THE COMVENTS RECEI VED DURI NG TH' S PERI CD
I'S INCLUDED | N THE RESPONSI VENESS SUMVARY, WH CH IS PROVI DED I N SECTI ON
XI OF TH'S RECORD OF DECI SION (ROD). THE RESPONSI VENESS SUWVARY | S
BASED ON CRAL AND WRI TTEN COMMENTS RECEI VED DURI NG THE PUBLI C COMVENT
PER OD. THE ABOVE ACTI ONS SATI SFY THE REQUI REMENTS OF SECTI ONS 113( K)
AND 117 OF CERCLA, 42 USC. SECTIONS 9613(K) AND 9617. THE DECI SI ON FOR
TH'S SITE | S BASED ON THE ADM NI STRATI VE RECORD.

#SRQU
I'V. SCOPE AND ROLE OF OPERABLE UNI'T

AS WTH MANY SUPERFUND SI TES, THE PROBLEMS AT THE DOVER AFB ARE COVPLEX
AS A RESULT, THE AIR FORCE HAS ORGANI ZED THE REMEDI AL WORK | NTO CPERABLE
UNITS. TH S RCD ADDRESSES THE FI RST PLANNED REMEDI AL ACTI ON AT THE
BASE. THE AIR FORCE |'S CONTI NUI NG WTH THE DOVER AFB- W DE STUDY THAT
WLL DETERM NE THE NEXT OPERABLE UNI TS TO BE REMEDI ATED.

THE CPERABLE UNI'T AUTHCORI ZED BY TH S ROD ADDRESSES THE CONTAM NATED

SO LS AND STRUCTURES AT SITE FT-3. TH S RCD ADDRESSES Rl SKS FROM THI S
AREA, | NCLUDI NG THE RI SK FROM DERVAL CONTACT AND ACCI DENTAL | NGESTI QN,
AND THE POTENTI AL FOR CONTAM NANTS TO M GRATE TO GROUNDWATER
GROUNDWATER AND THE ADJACENT DRAI NAGE DI TCH THAT LEADS TO Pl PE ELM
BRANCH W LL BE | NVESTI GATED AS PART OF THE DOVER AFB AREA- W DE STUDY,
AND WLL BE ADDRESSED I N A SUBSEQUENT ROD. FURTHER, SO LS | MVEDI ATELY
SURROUNDI NG THE UST WERE NOT TESTED DURI NG THE | NVESTI GATI ON.  THEREFCORE
UPON | MPLEMENTATI ON OF THE REMEDY CHOSEN BY THI S RCD, THESE SO LS WLL
BE TESTED. |F THE ANALYSI S | NDI CATES SO L CONTAM NATI ON | N EXCESS CF
LEVELS PREVI QUSLY DETECTED, A SUBSEQUENT RI SK ASSESSMVENT W LL BE PERFCRVED.

#SSC
V. SUMVARY OF SI TE CHARACTERI STI CS

VWH LE TH S ROD FOCUSES ON THE POTENTI AL REMEDI ATI ON OF SO L AND
STRUCTURES AT SITE FT-3, THE DI SCUSSI ON OF CONTAM NATI ON | NCLUDES ALL
MEDI A | NVESTI GATED (I.E., SOL, STRUCTURES, GROUNDWATER, SURFACE WATER
AND SEDI MENT). DI SCUSSI NG CONTAM NATI ON I N A BROADER CONTEXT PROVI DES A
MORE COVPREHENSI VE ENVI RONVENTAL FRAMEWORK UPON WH CH TO BASE DECI SI ONS
ON REMEDI ATI ON.  TABLE 2 PRESENTS CONTAM NANTS DETECTED IN SI TE FT-3

SO LS AND GROUNDWATER.

SITE FT-3 SO L AND STRUCTURES
FI GURE 9 | S REPRESENTATI ON OF SITE FT-3 AND SHONS THE LOCATI ONS OF

PRESENT AND FORMER FI RE TRAINING PITS, THE LOCATION OF SO L BORINGS, AND
THE TPH CONCENTRATI ONS (W TH | SOCONCENTRATI ON CONTOURS) I N SO L AT EACH



BORI NG | N DESCENDI NG ORDER OF DEPTH. FI GURE 10 SHOANS THE TOTAL
PETROLEUM HYDROCARBONS (TPH) SO L | SOCONCENTRATI ON CONTOURS ALONG W TH
THE LOCATI ON OF THE ADJACENT WETLANDS (| LLUSTRATED IN FIGURE 8). A
TOTAL OF 14 BORI NGS WERE DRI LLED I N AND AROUND THE STUDY SITE. FOUR COF
THESE BORINGS (D9 THROUGH D12) WERE LOCATED ALONG TWD STREAM

CHANNELS- - PI PE ELM BRANCH TO THE NORTH AND AN UNNAMED | NTERM TTENT
STREAM TO THE NORTHEAST. SAMPLES WERE TAKEN AT | NTERVALS BELOW THE
GROUND SURFACE AT 1 TO3, 4 TO6, AND 7 TO9 FEET. IN ADDITION 10

BORI NGS (D30 THROUGH D48) THAT FAN OQUT FROM THE CURRENT PI T WERE SAMPLED
AT 0 TO2, 2 TO4, 4 TO6, AND 6 TO 8 FEET BELOW GROUND SURFACE.

THE SO LS WERE ANALYZED FOR VOLATI LE ORGANI C COMPOUNDS (VOCS), LEAD, AND
TPH (SAIC, 1989). THE TPH CONCENTRATI ONS AT 2 TO 4 FEET BELOW GROUND
SURFACE ARE CGENERALLY H GHER AND HAVE CGREATER AREAL EXTENT THAN THE
LEVELS AT DEPTH  THESE LEVELS ARE CONTOURED I N FI GURE 9 TO SHOW THE
EXTENT COF SO L CONTAM NATI ON.  THE | SOCONCENTRATI ON CONTOURS VERE
DEVELCPED BY SAlI C BASED ON AVAI LABLE DATA.  VARI ATI ONS BETWEEN THE
CONTOURS AND THE ACTUAL TPH CONCENTRATIONS IN SO L MAY OCCUR DUE TO

| SOLATED PCCKETS OF CONTAM NATED SO L ASSUMED TO BE PRESENT AT SITE FT- 3.

NOTE THAT THE RESULTS OF SO L GAS ANALYSES PERFORMED AT SITE FT-3

I NDI CATE THAT MAXI MUM DETECTI ONS OF TPH (FI GURE 11) AND TOLUENE ( FI GURE
12) IN THE SO L GAS DO NOT CO NCI DE W TH EACH OTHER OR W TH THE

LOCATI ONS OF MAXI MUM TPH DETECTIONS IN SO L (SAIC, 1989). THE MAXI MUM
DETECTI ON OF TPH ( GREATER THAN 1, 000 PARTS PER BILLION (PPB)) IN SO L
GAS | S LOCATED PARALLEL TO THE PAVED AREA CF THE SI TE, EXTENDI NG FROM
THE TAXI WAY AND ADJACENT TO THE SQUTHWEST END OF THE FI RE TRAI NI NG AREA.
ANALYSIS OF SO L NEAR THE SAME LOCATI ON (SO L BORI NG D48) DI D NOT

DI SCLOSE THE PRESENCE OF TPH. I N CONTRAST TO THE RESULTS OF THE SO L
GAS ANALYSES, THE MAXIMUM FCR TPH I N SO L OCCURS AT SAMPLE LOCATI ON
D44- - THE NORTHERN END OF THE FI RE TRAI NI NG AREA. THI S LACK CF

CO NCI DENT MAXI VA BETWEEN THE SO L AND SO L GAS ANALYSES SUGGESTS THAT
TPH IN THE SO L GAS MAY HAVE AN | NDEPENDENT SOURCE- - PERHAPS NEARBY
REFUELI NG COPERATI ONS.

FI GURE 13 LOCATES THE VERTI CAL PRCFI LE OF TPH CONCENTRATI ONS DEPI CTED I N
FIGURE 14. TH S PROFI LE WAS DEVELCPED FROM SO L ANALYSI S DATA FCR TPH
(SAIC, 1989), AND SHONS ONE FEATURE THAT |'S NOT CLEARLY DI STI NGUI SHABLE
FROM THE CONTOURI NG OF TPH CONCENTRATI ONS | N SO LS NEAR THE SURFACE.
THERE ARE TWO DI STI NCT ZONES OF SO L STRATUM THAT CO NCI DE W TH FORVER
VERSUS MOST RECENT FI RE TRAINING ACTIVITIES. THE H GHEST CONCENTRATI ONS
OF TPH OCCUR IN THE VICINITY OF THE ACTI VE FI RE TRAI NI NG AREA, WHERE
RELATI VELY LOW CONCENTRATI ONS OF BENZENE, ETHYLBENZENE, TCOLUENE, XYLENE,
1, 1- Dl CHLORCETHANE, 1, 2- DI CHLORCETHENE, AND TRI CHLOROCETHENE WERE
DETECTED | N SAMPLES FROM SO L BORI NGS D43, D44 AND D45 (SAIC, 1989).

A SECOND, DEEPER ZONE OF ELEVATED TPH CONCENTRATION IS ALSO CLEARLY
DEFINED IN THE VIC NITY OF BORINGS D42 AND D40. AS SHOM I N FI GURE 14,
SO L BORING D42 LIES WTH N THE ESTI MVATED BOUNDARY OF THE FORVER FI RE
TRAI NI NG AREA, AND THE NEARSURFACE SO LS THAT HAVE ELEVATED LEVELS OF
TPH (SO L BORI NG D40) LIE ON APPROXI MATELY THE SAME HORIZON. IT IS

LI KELY THAT TH S HORI ZON WAS AT THE LAND SURFACE WHEN THE FORMER PI T WAS
IN USE, AND THAT THE TPH LEVELS DETECTED AT TH S HORI ZON REPRESENT THE
PI'T AND ADJACENT AREAS OF SPILLAGE. WHEN THE NEWPI T WAS CONSTRUCTED
AND THE OLD ONE CLOSED, THE FORMER FI RE TRAI NI NG AREA WAS BACKFI LLED AND
GRADED TO I TS PRESENT CONFI GURATI ON.

TWO ADDI TI ONAL ORGANI C CHEM CALS 2- BUTANONE AND TETRACHLORCETHENE

(PCE) --WERE REPORTED IN THE SO LS AT SITE FT-3 (SAIC, 1989). RELATIVELY
LOW CONCENTRATI ONS WERE DETECTED IN ONLY TWD SAMPLES. ALL OF THE

ORGANI C CHEM CALS REPCRTED TO BE AT SITE FT-3 IN THE | RP PHASE 11, STACE
2 REPORT (SAIC, 1989), ARE CONSI DERED FOR EVALUATION OF RISK.  LEAD IS
ALSO REPORTED AS A POTENTI AL CONTAM NANT (SAIC, 1989), AND IT IS ALSO



DI SCUSSED AS TO | TS POTENTI AL RI SK LEVEL.

UNDERGROUND STRUCTURES- - SUCH AS PI PI NG - ARE ALSO CONTAM NATED AT SI TE
FT-3. RESIDUAL WASTE FUEL AND WASTE O L ARE PRESENT | N THESE
STRUCTURES. BECAUSE OF THE PHYSI CAL LI M TATI ONS | MPCSED BY THE SI TE,
TESTI NG BENEATH THE SI TE FT-3 UNDERGROUND STORAGE TANK WAS NOT DONE.

SI TE FT-3 GROUNDWATER

MONI TORI NG WELLS SAMPLED DURING THE | RP PHASE 11, STAGE 1 AND STAGE 2

I NVESTI GATI ONS ARE SHOM I N FI GURE 15. THE DI RECTI ON OF GROUNDWATER
FLOWAT SITE FT-3 | S NORTHEAST TOMRD THE NEARBY | NTERM TTENT STREAM
TRAVEL TI ME TO THE BASE BOUNDARY HAS BEEN ESTI MATED AT 6.1 YEARS,
CORRESPONDI NG TO A CALCULATED FLOW VELOCI TY OF 0.63 FT/ DAY (SAIC, 1986).

DUR NG STAGE 1 (SAIC, 1986), GROUNDWATER SAMPLES WERE COLLECTED FROM
THREE WELLS (MM 18, MA19, AND MM 20) | N AND AROUND SI TE FT-3 (SEE
FIGURE 15). NMONI TORI NG WELL MM 18 |'S LOCATED UPGRADI ENT OF THE SI TE;
MNV 19 |'S LOCATED BETWEEN THE CURRENT FI RE TRAINING PI T AND PI PE ELM
BRANCH NORTH OF THE SI TE; AND MW 20 | S LOCATED BETWEEN THE SI TE AND THE
UNNAMED | NTERM TTENT STREAM NORTHEAST OF THE SI TE. GROUNDWATER SAMPLES
WERE ANALYZED FOR O L AND GREASE, METALS, TOTAL ORGAN C HALOGENS, AND
TOTAL ORGANI C CARBON. OF THE METALS, NI CKEL WAS DETECTED I N MM 18 (55
PPB) AND MA20 (14 PPB) AT CONCENTRATI ONS ABOVE THE EPA AMBI ENT WATER
QUALI TY CRITERI ON (13.4 PPB). HOAEVER THE H GHER CONCENTRATI ON WAS
DETECTED | N THE UPGRADI ENT WELL (MM 18), WHI LE THE CONCENTRATI ON | N THE
DOAN GRADI ENT WELL (MM 20) WAS ONLY SLI GHTLY ABOVE THE CRI TERI ON.
THEREFORE, THE HI GHER CONCENTRATI ON |'S NOT REPRESENTATI VE OF SI TE FT- 3
(SAIC, 1986). THE DETECTED CONCENTRATI ONS OF OTHER MEASURED ANALYTES
APPEARED TO BE NONPROBLEMATI C, THOUGH TOTAL ORGANI C CARBON | N MM 20 (8.9
PPB) WAS H GHER THAN LOCAL BACKGROUND LEVELS (SAIC, 1986).

DURI NG STAGE 2 (SAIC, 1989), A TOTAL OF SEVEN GROUNDWATER SAMPLES WERE
COLLECTED AT SITE FT-3, ONE EACH FROM VELLS MM 18, MW 19, MM 20, MNA43S,
MWV 43D, MM 44S, AND MM 44D (FIGURE 15). (THE LETTERS "S' AND "D' REFER
TO "SHALLOW AND "DEEP" W TH RESPECT TO THE COLUMBI A AQUI FER ) THREE
VOCS--VI NYL CHLORI DE, PCE, AND TOLUENE-- WERE DETECTED | NDI VI DUALLY I N
THREE SEPARATE VEELLS-- MV 19, MWV 44S, AND MM 44D, RESPECTI VELY. VI NYL
CHLORI DE, WH CH HAS A FEDERAL NMAXI MUM CONTAM NANT LEVEL (MCL) OF 2 PPB,
WAS DETECTED AT 6.9 PPB (USI NG EPA METHOD 624, GC/M5) AND 3.4 PPB (USI NG
EPA METHOD 601, GC). PCE, WTH A PROPCSED MCL OF 5 PPB, WAS DETECTED AT
0.3 PPB. TOLUENE, WH CH HAS AN MCL OF 2,000 PPB, WAS FQUND TO BE
PRESENT AT 0.4 PPB. NO SIGN FI CANTLY ELEVATED LEVELS OF METALS WERE
OBSERVED, | NCLUDI NG LEAD, WH CH WAS DETECTED I N ONLY TWD VELLS AT
CONCENTRATI ONS CF 2 AND 8 PPB, BELOW EPA'S RECOMMENDED LEVEL FOR LEAD I N
GROUNDWATER COF 15 PPB.

THE PCE OBSERVED | N WELL MWV 44S AND THE TOLUENE | N M¥ 44D APPEAR TO BE
ATTRI BUTABLE TO THE MOST RECENTLY USED FI RE TRAINING PIT AND FI RE

TRAI NI NG ACTI VI TI ES CONDUCTED PRI CR TO MAY 1989. I T IS NOTI PGCSSI BLE TO
SPECI FY WHETHER THE ACTIVE FIRE TRAINING PIT OR THE FORVER, BURIED PI T
I'S THE SCURCE OF THE VI NYL CHLORI DE OBSERVED | N MM 19, BECAUSE TH S WELL
I'S DOM GRADI ENT FROM BOTH POTENTI AL SQURCES. NOTE THAT WELL MM 19 WAS
SAMPLED NEAR THE BASE OF THE GROUNDWATER COLUMN; THEREFORE VI NYL
CHLORIDE IS PRESENT IN THE LONER ZONE OF THE AQUI FER. BECAUSE OF THI S
THE VINYL CHLORI DE FOUND IN M¥ 19 | S SUSPECTED TO BE EMANATI NG FROM
ANOTHER SOURCE. d VEN THE ABSENCE OF VOLATILES I N VELLS MW 43S, MN 43D,
AND MM 20, THE GEOLOGY OF THE SI TE PROBABLY | NHI BI TS LATERAL M GRATI ON
OF CONTAM NANTS I N THE GROUNDWATER. THE RESULTS OF THE GROUNDWATER
ANALYSES | NDI CATE THAT ACTIVI TIES AT THE FI RE TRAI NI NG AREA HAVE HAD

M N MAL CR NO EFFECT ON WATER QUALITY I N THE GROUNDWATER

SI TE FT-3 SURFACE WATER



DURI NG THE SITE VISIT FOR THE | RP PHASE | | NVESTI GATI ON (ES, 1983),
THERE WAS EVI DENCE OF O L CONTAM NATI ON NORTH OF THE FI RE TRAI NI NG AREA
ALONG THE BANK ADJACENT TO THE DRAI NAGE DI TCH THAT LEADS TO THE Pl PE ELM
BRANCH OF LI TTLE RIVER THE RESIDUAL O L APPEARED TO BE A RESULT COF
OVERFLOW OF THE UNDERGROUND O L/ WATER SEPARATCR

SURFACE WATER AND SEDI MENT SAVPLES WERE COLLECTED FROM THE TWD STREAMS
NORTH AND NORTHEAST OF THE SI TE DURING THE | RP PHASE 11, STACE 1

I NVESTI GATION (SAIC, 1986). THE PCSI TIONS OF THE FOUR SAVPLI NG PO NTS
(FI GURE 16) WERE SELECTED AS FOLLOAS: SW11 AND SED- D9 WERE LOCATED AT
THE PO NT WHERE THE NORTH STREAM DI SCHARGES FROM BENEATH THE RUNVWAY;
SW12 AND SED- D10 WERE LOCATED I N THE NORTH STREAM DOANGRADI ENT FROM THE
SITE; SW13 AND SED- D11 WERE LOCATED I N THE NORTHEAST STREAM AT A
LOCATI ON WHERE GROUNDWATER FLOW NG UNDER THE SI TE WAS ESTI MATED TO

DI SCHARCGE | NTO THE STREAM AND SW 14 AND SED- D12 WERE LOCATED AT THE
CONFLUENCE OF THE NORTH AND NORTHEAST STREAMS. ALL SAMPLES VERE
ANALYZED TO DETERM NE THE CONCENTRATI ONS OF METALS, O L AND GREASE,
TOTAL ORGANI C HALOGENS, AND TOTAL ORGANI C CARBON.

THE RESULTS OF THE SURFACE WATER ANALYSES | NDI CATE THAT ACTIVI TIES AT
THE FI RE TRAI NI NG AREA HAVE HAD M NI MAL OR NO EFFECT ON WATER QUALITY I N
THE TWO STREAMS.  HOWEVER, THE SEDI MENT ANALYSES | NDI CATED AN | NCREASE

I N CONTAM NANT CONCENTRATI ONS FROM THE UPSTREAM SAMPLE ( SED-D9) TO THE
DONNSTREAM SAMPLES ( SED- D10 AND SED-D11) CLOSEST TO THE SITE. ARSEN C
| NCREASED FROM 11 TO 78 PARTS PER M LLION (PPM; CADM UM 0.67 TO 9. 0;
CHROM UM 10 TO 27; COPPER, 6.7 TO 20; NICKEL, 5.4 TO 26; LEAD, 47 TO
170; ZINC, 18 TO 76. | RON | NCREASED FROM 0. 52 PERCENT TO 1.8 PERCENT.
ALL METAL CONCENTRATI ON LEVELS, EXCEPT THOSE FOR CHROM UM EXCEEDED THE
BACKGROUND LEVELS OF THESE METALS FOR DELAWARE AND MARYLAND ( SAI C,
1986). O L AND GREASE, AS WELL AS TOTAL ORGANI C CARBON, ALSO APPEARED
TO BE PRESENT AT LEVELS H GHER THAN AN EXPECTED BACKGROUND. ALTHOUGH
THE FI RE TRAI NI NG AREA MAY HAVE CONTRI BUTED | N THE PAST (VI A RUNCFF) TO
THESE CONTAM NANTS I N THE SEDI MENT, | T IS EVI DENT THAT UPGRADI ENT
SOURCES ARE CONTRI BUTI NG SI GNI FI CANTLY BASED ON CONTAM NATI ON DETECTED
UPGRADI ENT OF THE SI TE ( SED-D9) .

#SSR
VI. SUMWARY COF SI TE RI SKS

CONTAM NANTS OF CONCERN

TABLE 2 PRESENTS THE CONTAM NANTS DETECTED I N SO L AND GROUNDWATER
(SAIC, 1989). THESE CONTAM NANTS WERE EXAM NED USI NG SEVERAL CRI TERI A
(TOXI A TY, MEASURED CONCENTRATI ONS, FREQUENCY OF DETECTI ON, AND

POTENTI AL HUVAN EXPCSURE) FOR | DENTI FI CATI ON OF CONTAM NANTS OF CONCERN.
BECAUSE FI RE TRAI NI NG ACTI VI TI ES HAVE HAD A M NI MAL EFFECT ON
GROUNDWATER QUALI TY AND GRCOUNDWATER W LL BE FURTHER STUDI ED AS PART COF
THE BASE- W DE | NVESTI GATI ON, GRCOUNDWATER WAS NOT | NCLUDED I N THE SUMVARY
OF SITE RISKS. ALTHOUGH FI RE TRAI NI NG ACTI VI TI ES MAY HAVE CONTRI BUTED
TO CONTAM NANTS | N THE DOMGRADI ENT STREAMS, SURFACE WATER AND SEDI MENT
ARE NOT BEI NG CONSIDERED IN THI S SUMWARY OF SI TE RI SKS, BECAUSE | T WAS
EVI DENT FROM DATA CCOLLECTED DURI NG | RP PHASE |1, STAGE 1 (SAIC, 1986)
THAT UPGRADI ENT SOURCES APPEAR TO HAVE CONTRI BUTED SI GNI FI CANTLY MORE
CONTAM NATI ON, AND STREAMS WLL BE STUDI ED AS PART OF THE BASE- W DE STUDY.

BASED ON EPA' S R SK ASSESSMENT GUI DANCE SEVERAL CONTAM NANTS DETECTED I N
SO L CAN BE ELI M NATED FROM FURTHER CONSI DERATI ON BECAUSE THEI R
FREQUENCY OF OCCURRENCE | S LESS THAN 5 PERCENT (USEPA, 1989). THESE
CONTAM NANTS | NCLUDE TRI CHLORETHANE, TETRACHLORCETHANE ( PCE),

2- BUTANONE, BENZENE, 1, 1- DI CHLORCETHANE, AND 1, 2- DI CHLORCETHANE ( TABLE
2). HOWEVER, BENZENE IS A GROUP A, HUVAN CARCI NOGEN, AND, THEREFORE,
MJST BE RETAI NED. SEVERAL DETECTI ONS OF ACETONE AND ONE OF 2- BUTANONE



WERE ELI M NATED FROM CONSI DERATI ON BASED ON QUALI TY CONTRCL CRI TER! A,
BECAUSE THE TRI P AND METHCD BLANKS WERE ALSO CONTAM NATED W TH THESE
COMPOUNDS ( SAI C, 1989).

BASED ON THE AFOREMENTI ONED CRI TERI A, THE CONTAM NANTS OF CONCERN
IDENTIFIED IN SO L AT SITE FT-3 ARE:

BENZENE

TOLUENE

XYLENES ( TOTAL)

ETHYLBENZENE

LEAD

TOTAL PETROLEUM HYDROCARBONS ( TPH)

EXPOSURE ASSESSMENT

AVAI LABLE | NFORVATI ON ON THE ENVI RONVENTAL FATE AND TRANSPCRT COF
CONTAM NANTS OF CONCERN IN SO L AT SITE FT-3 IS PRESENTED | N TABLE 3.
THE PRI NCl PAL FATE OF ALL CONTAM NANTS OF CONCERN, EXCEPT LEAD, IN
SURFICIAL SO L AT SITE FT-3 IS VOLATI LI ZATI ON TO THE ATMOSPHERE WHERE
DESTRUCTI ON OCCURS VI A | NDI RECT PHOTCLYSI S (USEPA, 1979). | N AERATED
SO LS AT GREATER DEPTH, Bl ODEGRADATI ON IS | MPORTANT AS A MECHANI SM FOR
ENVI RONMVENTAL DESTRUCTI ON.  THE PRI NCI PAL FATE OF LEAD IS ADSCRPTI ON TO
THE SO L. SQOVE LEACH NG I NTO THE GROUNDWATER CAN ALSO BE EXPECTED FOR
ALL CONTAM NANTS OF CONCERN.

M LI TARY PERSONNEL AND NMAI NTENANCE STAFF AT SI TE FT-3 HAVE BEEN SELECTED
AS THE RECEPTOR GROUP AT GREATEST RI SK OF EXPCSURE TO CONTAM NANTS | N
SURFACE SO L. TH S IS THE ONLY RECEPTOR GROUP HAVI NG SI GNI FI CANT
CONTACT WTH THE SITE. THE PATHWAYS FOR POTENTI AL EXPOSURE ARE

I NCI DENTAL SO L | NGESTI ON, | NHALATI ON OF SO L- GENERATED DUST, AND DERVAL
ABSCRPTI ON OF SO L CONSTI TUENTS. BECAUSE ESTI MATES OF EXPOSURE VI A
DERVAL ABSCRPTI ON | NCLUDE MANY UNCERTAI NTI ES ASSOCI ATED W TH DI FFUSI ON
OF CONTAM NANTS THRQUGH BOTH SO L AND SKIN, EXPOSURE VI A TH S PATHWAY | S
CONSI DERED ONLY QUALI TATI VELY (USEPA, 1989). THESE THREE PATHWAYS ARE
RELEVANT TO FUTURE USE, AS WELL AS CURRENT USE, OF THE SITE FT-3 AREA
EXPOSURE TO CONTAM NANTS WAS ADJUSTED TO A LI FETI ME EXPOCSURE BY ASSUM NG
A 20- YEAR CAREER I N A 70- YEAR LI FETI ME.

TOXI A TY ASSESSMENT

THE RELATI ONSH P BETWEEN THE EXTENT OF EXPOSURE TO A CONTAM NANT AND THE
POTENTI AL FOCR ADVERSE EFFECTS WAS EVALUATED DURI NG THE TOXICI TY
ASSESSMENT PROCESS. CANCER POTENCY FACTORS (CPFS) WERE | DENTI FI ED FOR
POTENTI AL CARCI NOGENI C CONTAM NANTS, AND REFERENCE DOSES ( RFDS) WERE

| DENTI FI ED FOR CHEM CALS EXH BI TI NG NONCARCI NOGENI C EFFECTS. CPFS AND
RFDS FOR THE CONTAM NANTS OF CONCERN USED FOR THE TOXI CI TY ASSESSMENT
ARE PRESENTED | N TABLE 4.

CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELCPED BY EPA'S CARCI NOGEN C
ASSESSMENT GROUP FOR ESTI MATI NG EXCESS LI FETI ME CANCER RI SKS ASSCCI ATED
W TH EXPOSURE TO POTENTI ALLY CARCI NOGENI C CHEM CALS. CPFS, WHI CH ARE
EXPRESSED IN UNITS OF (M KG DAY)-1, ARE MJLTI PLI ED BY THE ESTI MATED

I NTAKE OF A POTENTI AL CARCI NOGEN, | N MJ KG DAY, TO PROVI DE AN

UPPER- BOUND ESTI MATE OF THE EXCESS LI FETI ME CANCER Rl SK ASSCOCI ATED W TH
EXPOSURE AT THAT | NTAKE LEVEL. THE TERM "UPPER BOUND' REFLECTS THE
CONSERVATI VE ESTI MATE OF THE R SKS CALCULATED FROM THE CPFS. USE COF
TH S APPROACH MAKES UNDERESTI MATI ON OF THE ACTUAL CANCER RI SK HI GHLY
UNLI KELY. CANCER POTENCY FACTORS ARE DERI VED FROM THE RESULTS COF HUVAN
EPI DEM OLOG CAL STUDI ES OR CHRONI C ANI MAL Bl OASSAYS TO VWH CH

ANl MAL- TO- HUMAN EXTRAPCLATI ON AND UNCERTAI NTY FACTORS HAVE BEEN APPLI ED.

REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY EPA FOR | NDI CATI NG THE



POTENTI AL FOR ADVERSE HEALTH EFFECTS FROM EXPCSURE TO CHEM CALS

EXHI Bl TI NG NONCARCI NOGENI C EFFECTS. RFDS, WH CH ARE EXPRESSED IN UNI TS
OF MJ KG DAY, ARE ESTI MATES OF LI FETI ME DAl LY EXPCSURE LEVELS FOR
HUVANS, | NCLUDI NG SENSI TI VE | NDI VI DUALS.  ESTI MATED | NTAKES OF CHEM CALS
FROM ENVI RONMENTAL MEDI A (E. G, THE AMOUNT OF A CHEM CAL | NGESTED FROM
CONTAM NATED DRI NKI NG WATER) CAN BE COVPARED TO THE RFD. RFDS ARE

DERI VED FROM HUMAN EPI DEM OLOG CAL STUDI ES OR ANI MAL STUDI ES TO WH CH
UNCERTAI NTY FACTORS HAVE BEEN APPLIED (E. G, TO ACCOUNT FOR THE USE COF
ANl VAL DATA TO PREDI CT EFFECTS ON HUVANS). THESE UNCERTAI NTY FACTORS
HELP ENSURE THAT THE RFDS WLL NOT UNDERESTI MATE THE POTENTI AL FCR
ADVERSE NONCARCI NOGENI C EFFECTS TO OCCUR

Rl SK CHARACTERI ZATI ON

EXCESS LI FETI ME CANCER RI SKS FOR S| TE FT-3 WERE DETERM NED BY
MULTI PLYI NG THE DAI LY | NTAKE CF CHEM CALS FROM ENVI RONVENTAL MEDI A BY
THE CANCER POTENCY FACTOR THESE R SKS ARE PROBABI LI TI ES EXPRESSED I N
SCIENTI FI C NOTATION (1.E. 1E-6). AN EXCESS LI FETI ME CANCER R SK CF
1E-6 | NDI CATES THAT AN | NDI VI DUAL HAS A ONE IN A M LLI ON ADDI TI ONAL
CHANCE OF DEVELCPI NG CANCER AS A RESULT OF S| TE- RELATED EXPOSURE TO A
CARCI NOGEN OVER A 70- YEAR LI FETIME. FOR KNOWN CR SUSPECTED CARCI NOGENS,
ACCEPTABLE EXPOSURE LEVELS ARE GENERALLY CONCENTRATI ON LEVELS THAT
REPRESENT AN EXCESS UPPER BOUND FCR LI FETI ME CANCER Rl SK TO AN

I NDI VI DUAL OF BETVEEN 1E-4 AND 1E-6, HOWEVER THE PO NT OF DEPARTURE, AS
DESCRI BED | N THE NCP, |'S CONSI DERED TO BE 1E-6. SEE 40 CFR

300. 430(2) (1) (A) (2).

THE ESTI MATED EXCESS LI FETI ME CANCER Rl SK FOR EACH OF THE EXPOSURE
PATHWAYS | S PRESENTED BELOW

EXPOSURE TO SI TE FT-3 SO LS

ROUTE OF EXPOSURE
POPULATI ON I NGESTI ON I NHALATI ON
M LI TARY PERSONNEL/ 1.1E-10 4.9E-14
MAI NTENANCE STAFF

POTENTI AL CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT | N
A SINGLE MEDI UM | S EXPRESSED AS THE HAZARD QUOTI ENT (HQ (I.E., THE

RATI O OF THE ESTI MATED | NTAKE DERI VED FROM THE CONTAM NANT CONCENTRATI ON
IN A G VEN MEDI UM TO THE CONTAM NANTS REFERENCE DOSE). THE HQS FOR ALL
CONTAM NANTS | N A MEDI UM ARE ADDED TO OBTAI N THE HAZARD | NDEX (H). THE
H PROVI DES A REFERENCE PO NT FOR GAUG NG THE SI GNI FI CANCE OF MULTI PLE
CONTAM NANT EXPOSURES W TH N A SI NGLE MEDI UM OR ACRCSS MEDIA. AN HI
LESS THAN OR EQUAL TO 1 | NDI CATES THAT THERE |'S NO SI GNI FI CANT RI SK OF
ADVERSE HEALTH EFFECTS.

THE H S DER VED FOR THE SO L MEDI UM ARE SUMVARI ZED BELOW

EXPOSURE TO SI TE FT-3 SO LS

RQUTE OF EXPOSURE
POPULATI ON I NGESTI ON | NHALATI ON TOTAL
M LI TARY PERSONNEL/ 7.1E-05 1. 2E-08 7. 0E-05

ALTHOUGH PCSSI BLE GROUNDWATER REMEDI ATI ON | S NOT PART OF THI S RCD, AN
EXPOSURE PATHWAY WAS CONSI DERED FOR POSSI BLE CONTAM NANT M GRATI ON FROM
SITE FT-3 SO L TO GROUNDWATER

A MATHENMATI CAL MODEL WHI CH CALCULATES THE LEVEL IN SO L THAT WOULD BE
PROTECTI VE OF GROUNDWATER WAS USED FCOR SI TE FT-3 CONTAM NANTS CF
CONCERN.  THI'S MODEL WAS DEVELOPED TO ESTI MATE THE PO NT AT WH CH
CONTAM NANT CONCENTRATIONS IN THE SO L WLL PRODUCE GROUNDWATER
CONTAM NANT CONCENTRATI ONS ABOVE ACCEPTABLE LEVELS. THE RESULTANT
CONCENTRATIONS IN SO L CAN BE USED AS SO L CLEANUP LEVELS.



BENZENE WAS SELECTED AS THE CONTAM NANT OF CONCERN TO CALCULATE AN
ACCEPTABLE SO L LEVEL. BENZENE IS A KNOAWN HUMAN CARCI NOGEN, HAS A
FAIRLY H GH WATER SOLUBI LITY, AND IS A COMON CONSTI TUENT | N WASTE FUELS
AND O LS. THE MATHEVATI CAL COVPUTATI ON PRODUCED A VALUE FOR BENZENE | N
SO L OF APPROXI MATELY 5 PPM SI GNI FI CANTLY ABOVE THE HI GHEST

CONCENTRATI ON AT THE SITE, 31 PPB.

IT IS EVIDENT FROM TABLE 4 AND THE GROUNDWATER PROTECTI ON MODEL THAT THE
RI SKS PCSED BY SI TE FT-3 SO L TO DERVAL CONTACT, ACCI DENTAL | NGESTI QN,
AND CONTAM NANT TRANSPORT TO GRCOUNDWATER ARE WVELL BELOW EPA GUI DANCE LEVELS.

FI RE AND EXPLCSI ON THREAT

SI TE FT-3 STRUCTURES CONTAI N RESI DUAL WASTE O L AND WASTE FUEL. THE
RESI DUAL WASTE O L AND WASTE FUEL IS FLAMMABLE. WH LE THE WASTE

O L/ FUEL DCES NOT PCSE AN UNACCEPTABLE CARCI NOGENI C RI SK ANDY CR
NONCARCI NOGENI C EXPCSURE RI SK, THE EXI STENCE OF THI S RESI DUAL WASTE O L
AND WASTE FUEL POSES A THREAT OF FI RE AND EXPLGCSI ON.

#DA
VII. DESCR PTI ON OF ALTERNATI VES

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE SITE, | F
NOT ADDRESSED BY | MPLEMENTATI ON OF THE RESPONSE ACTI ON SELECTED IN THI S
ROD, MAY PRESENT AN | MM NENT AND SUBSTANTI AL ENDANGERVENT TO PUBLI C
HEALTH AND THE ENVI RONMVENT.

A NUMBER OF REMEDI AL ALTERNATI VES WERE DEVELOPED TO SI GNI FI CANTLY REDUCE

THE RI SK TO PUBLI C HEALTH AND THE ENVI RONVENT FROM THE SITE FT-3 SO L

AND STRUCTURES. THE FOLLOW NG SECTI ONS BRI EFLY SUMVARI ZE EACH OF THESE
ALTERNATI VES. THE PRESENT WORTH COST WAS CALCULATED USI NG THE CAPI TAL

COST OF THE REMEDY PLUS, THE COST OF 20 YEARS OPERATI ON AND NMAI NTENANCE (O&M .

ALTERNATI VE 1: NO ACTI ON

EVALUATI ON COF THE NO ACTI ON ALTERNATI VE | S REQUI RED BY THE NATIONAL A L
AND HAZARDOUS SUBSTANCES CONTI NGENCY PLAN (NCP). TH S ALTERNATI VE
SERVES AS A PO NT OF REFERENCE FOR COVPARI NG ALL OTHER ALTERNATI VES. | F
OTHER ALTERNATI VES OFFER NO SUBSTANTI AL ADVANTAGES OVER THE NO ACTI ON
ALTERNATI VE, NO ACTI ON MAY BE CONSI DERED APPROPRI ATE. TOTAL COST FCR
TH' 'S ALTERNATI VE | S $0.

ALTERNATI VE 2: CAPPI NG AND A PERI METER SLURRY WALL, AND DECONTAM NATI ON,
REMOVAL, AND OFFBASE DI SPCSAL OF Pl PI NG STRUCTURES

TH' S ALTERNATI VE | NVOLVES THE CONSTRUCTI ON OF A COWPCSI TE CAP OVER THE
CONTAM NATED SO LS AND A SLURRY CUTOFF WALL ARCUND THE ENTI RE PERI METER
OF THE CAP, TO BE | MPLEMENTED AFTER THE DECONTAM NATI ON, REMOVAL, AND
OFFBASE DI SPCSAL OF PI Pl NG STRUCTURES.

DECONTAM NATI ON OF THE PI PI NG STRUCTURES W LL REQUI RE REMOVAL OF ANY
RESI DUAL LI QUI D, SLUDGE, ANDY OR SCOLI D MATERI AL FROM W TH N THESE UNI TS.
REMOVAL CF THE UNDERGROUND PI PI NG W TH THE APPROPRI ATE EXCAVATI ON

EQUI PMENT PRI OR TO CLEANUP W LL FACI LI TATE DECONTAM NATI ON ACTI VI Tl ES.
PUWVPS, MANUAL LABOR, AND OTHER APPRCPRI ATE MECHANI CAL EQUI PMENT WLL BE
USED TO CLEAN THE PI PI NG STRUCTURES. STEAM CLEANI NG W LL THEN BE USED
TO DECONTAM NATE THE PI PI NG STRUCTURES. THE MATERI AL REMOVED FROM THESE
UNI'TS AND THE SCLUTI ONS RESULTI NG FROM DECONTAM NATI ON PROCEDURES W LL
BE COLLECTED I N TANKER TRUCKS, VACUUM TRUCKS, 55-GALLON DRUMS, COR OTHER
SU TABLE CONTAI NERS PRI OR TO SHI PMENT AND COFFBASE DI SPCSAL. ANALYSI S COF
THE WASTE MATERI ALS WLL BE PERFCRVED TO DETERM NE THE APPRCPRI ATE

DI SPCSAL ANDY OR TREATMENT REQUI REMENTS FOR THE COLLECTED MATERI AL. THE



UST AND THE O L/ WATER SEPARATOR W LL THEN BE REMOVED W TH THE

APPRCPRI ATE EXCAVATI ON EQUI PMENT. ALL OF THE DECONTAM NATED PI PI NG AND
STRUCTURES W LL THEN BE TRANSPORTED AND DI SPOSED OF OFFBASE AT A

SANI TARY LANDFI LL OR SALVAGE YARD.

A 2-FQOOT- W DE, 50- FOOT- DEEP, AND 1, 600- FOOT- LONG SO L- BENTONI TE SLURRY
CUT- OFF WOULD THEN BE | NSTALLED TO | SOLATE THE CONTAM NATED SO LS FROM
THE SURROUNDI NG SHALLOW GROUNDWATER.  THI' S TECHNI QUE | NVOLVES EXCAVATI NG
A TRENCH AND FILLING IT WTH SLURRY THAT WOULD KEEP THE TRENCH CPEN W TH
VERTI CAL S| DES, EVEN BELOW THE WATER TABLE. THE SLURRY WOULD BE
COVWPCSED OF BENTONI TE- CLAY AND WATER.  THE EXCAVATI ON COF THE TRENCH
WOULD BE PERFORMED FROM THE GROUND SURFACE USI NG CONVENTI ONAL EQUI PMVENT
CAPABLE OF ACH EVI NG THE REQUI RED TRENCH W DTHS AND DEPTHS. AFTER THE
TRENCH HAS BEEN EXCAVATED TO I TS FI NAL DEPTH, A M XTURE OF SO L AND
BENTONI TE WOULD BE PLACED I N THE TRENCH, RESULTI NG IN THE DI SPLACEMENT
OF THE BENTONI TE SLURRY AND THE FORNVATI ON OF THE CUTCFF WALL. THE

50- FOOT DEPTH OF THE SLURRY WALL WLL BE SUFFI C ENT TO ANCHCR THE WALL
IN THE STIFF, LOWNPERVEABI LI TY CLAY LAYER OF THE Kl RKWOOD FORVATI ON THAT
WAS ENCOUNTERED AT THE BOTTOM OF THE BORI NGS DRI LLED FOR THE DEEP WVELLS
AT THE SITE (SAIC, 1989). TH S ANCHORI NG WOULD BE NECESSARY TO PREVENT
ANY GROUNDWATER FROM FLOW NG | NTO CR QUT OF THE WATER TABLE AQUI FER
UNDER SI TE FT- 3.

A COWPCSl TE CAP CONSI STI NG OF A GEOVEMBRANE, A DRAI NAGE LAYER, AND A

SO L COVER WOULD THEN BE PLACED OVER THE EXI STI NG CONTAM NATED SO LS

I NSI DE THE SLURRY CUTOFF WALL. ANY EXCESS SO L EXCAVATED FROM THE
SLURRY TRENCHES THAT CANNOT BE REUSED DURI NG THE CONSTRUCTI ON OF THE
SLURRY WALL WOULD BE SPREAD OVER THE AREA TO BE COVERED BY THE CAP, THUS
ENSURI NG THAT ANY CONTAM NANTS IN THE SO L ARE CONTAI NED BY THE CAP.

THE SURFACE OF THE CAP SHOULD SLOPE (1 TO 3 PERCENT) TO PREVENT PONDI NG
OF WATER, AND THE CAP SHOULD EXTEND OVER THE SLURRY WALL AND, |F

POSSI BLE, BE ANCHORED | NTO THE WALL.

BEFORE | NSTALLI NG THE CAP SYSTEM THE SI TE WOULD BE GRADED AND LARGE
OBJECTS (E. G, BOULDERS, CONCRETE SLAB FRAGVENTS), |F PRESENT, WOULD BE
REMOVED; THEN A LAYER OF NONWOVEN GEOTEXTI LE FABRI C WOULD BE PLACED OVER
THE SITE. TH S FABRI C LAYER WOULD PROTECT THE OVERLYI NG 60-M L HDPE
GEOVEMBRANE, VWH CH WOULD SERVE AS AN | MPERMEABLE BARRI ER OVER THE
CONTAM NATED SO LS, FROM PUNCTURI NG

A DRAI NAGE LAYER WOULD BE PLACED ON TOP OF THE GEOVEMBRANE. THI S LAYER
WOULD BE | NSTALLED OVER THE ENTI RE EXPOSED CAP AND WOULD DRAI N ANY WATER
THAT | NFI LTRATES THROUGH THE SO L COVER

A 2-FQOOT- TH CK LAYER OF CLEAN SO L WOULD BE PLACED ON TOP OF THE
DRAI NAGE LAYER AND SEEDED. VECGETATI ON WOULD PREVENT EROCSION OF THE SO L
LAYER, VH CH WOULD BE GRADED TO PREVENT RUN-ON AND PROMOTE RUNCFF.

TH' S ALTERNATI VE WOULD HAVE TO COWPLY W TH RCRA SUBTI TLE C REQUI REMENTS
FOR CLOSURE OF LAND DI SPCSAL UNI TS.

TH S ALTERNATI VE WOULD TAKE APPROXI MATELY 4 MONTHS TO | MPLEMENT AND THE
PRESENT WORTH COST IS $1, 668, 500.

ALTERNATI VE 3: EXCAVATI ON, ONBASE LANDFARM NG, AND ONSI TE TREATED SO L
DI SPOSAL, AND DECONTAM NATI ON, REMOVAL, AND OFFBASE DI SPOCSAL COF
Pl PI NG STRUCTURES

THI' S ALTERNATI VE | NCLUDES DECONTAM NATI ON, REMOVAL, AND DI SPCSAL OF

EXI STI NG Pl PI NG STRUCTURES FOLLONED BY EXCAVATI ON AND ABOVEGROUND

Bl OREMEDI ATI ON ( LANDFARM NG OF THE CONTAM NATED SO LS AT SITE FT-3.
FOLLOWN NG TREATMENT, THE SO LS WOULD BE USED AS BACKFI LL MATERI AL AT THE
EXCAVATED S| TE.



DECONTAM NATI ON OF THE PI PI NG STRUCTURES W LL REQUI RE REMOVAL OF ANY
RESI DUAL LI QUI D, SLUDGE, AND /COR SCOLI D MATERIAL WTH N THESE UN TS.
REMOVAL CF THE UNDERGROUND PI PI NG W TH THE APPROPRI ATE EXCAVATI ON

EQUI PMENT PRI OR TO CLEANUP W LL FACI LI TATE DECONTAM NATI ON ACTI VI Tl ES.
PUWVPS, MANUAL LABOR, AND OTHER APPRCPRI ATE MECHANI CAL EQUI PMENT WLL BE
USED TO CLEAN THE PI Pl NG STRUCTURES. STEAM CLEANI NG W LL THEN BE USED
TO DECONTAM NATE THE PI PI NG STRUCTURES. THE MATERI AL REMOVED FROM THESE
UNI'TS AND THE SCLUTI ONS RESULTI NG FROM DECONTAM NATI ON PROCEDURES W LL
BE COLLECTED I N TANKER TRUCKS, VACUUM TRUCKS, 55-GALLON DRUMS, COR OTHER
SU TABLE CONTAI NERS PRI OR TO SHI PMENT AND COFFBASE DI SPCSAL. ANALYSI S COF
THE WASTE MATERI ALS WLL BE PERFCRVED TO DETERM NE THE APPRCPRI ATE

DI SPCSAL AND / OR TREATMENT REQUI REMENTS FOR THE COLLECTED MATERI AL. THE
UST AND THE O L/ WATER SEPARATOR W LL THEN BE REMOVED W TH THE

APPRCPRI ATE EXCAVATI ON EQUI PMENT. ALL OF THE DECONTAM NATED PI PI NG AND
STRUCTURES W LL THEN BE TRANSPORTED AND DI SPOSED OF OFFBASE AT A

SANI TARY LANDFI LL OR SALVAGE YARD.

FOLLOWN NG DECONTAM NATI ON, REMOVAL, AND DI SPCSAL OF THE SITE FT-3

Pl PI NG STRUCTURES, EXCAVATI ON AND TREATMENT ACTI VI TI ES ASSCCI ATED W TH
THE SI TE FT-3 CONTAM NATED SO LS WOULD BEG N.  THE AREA TO BE EXCAVATED
IS APPROXI MATELY 2.6 ACRES. EXCAVATI ON WOULD EXTEND TO DEPTHS RANG NG
FROM 2 TO 8 FEET OR TO THE WATER TABLE, WH CHEVER | S SHALLONER  THE
TOTAL AMOUNT OF SO L TO BE EXCAVATED FROM SI TE FT-3 IS ESTI MATED TO BE
19,000 CUBI C YARDS | N PLACE. DUE TO THE UNCCHESI VE NATURE OF SOMVE OF
THE SO LS AT SITE FT-3, SLOPING OF THE EXCAVATI ON BOUNDARI ES MAY BE
NECESSARY TO PREVENT SLOUGH NG ARCUND THE EXCAVATI ON PERI METER

CONVENTI ONAL EXCAVATI ON EQUI PMENT WOULD BE USED TO REMOVE THE SI TE FT-3
CONTAM NATED SO LS. LI GHT SPRAYI NG OF WATER WLL BE USED TO CONTROL
DUST GENERATED DURI NG EXCAVATI ON OF DRY SO LS. CONSTRUCTI ON CF A
TEMPCRARY SI LT FENCE ARCUND THE EXCAVATI ON BOUNDARI ES DURI NG EXCAVATI ON
AND BACKFI LLI NG ACTI VI TI ES WOULD PREVENT ERCSI ON OF THE SI TE.

THE EXCAVATED SO L WOULD BE PLACED | N DUVP TRUCKS AND TAKEN TO THE
ONBASE LOCATI ON THAT HAS BEEN SELECTED FOR THE ABOVEGROUND LANDFARM NG
PROCESS. PI LOT- SCALE TESTS CONDUCTED BY A QUALI FI ED CONTRACTCOR PRICR TO
REMEDI ATI ON W LL BE USED TO DETERM NE THE PREPARATI ON REQUI REMENTS FOR
THE SELECTED TREATMENT SITE. THE TREATMENT SITE WLL BE CLEARED OF
SURFACE DEBRI' S, LARGE ROCKS, AND BRUSH. FURTHERMORE, THE AREA SELECTED
WLL BE LARGE ENOUGH TO ACCOMMCIDATE THE ESTI MATED 19, 000 CUBI C YARDS CF
SO L EXPECTED TO BE REMOVED FROM SI TE FT-3. SI X TO SEVEN ACRES OF LAND
WLL BE REQU RED TO TREAT THE QUANTI TY OF CONTAM NATED SO L ANTI Cl PATED
FROM SITE FT-3. THE TREATMENT SITE WLL BE GRADED, PROVIDED WTH A BERM
FOR RUN- ON AND RUNCFF CONTROL ANDY OR COLLECTI ON, AND, | F NECESSARY,

PROVI DED WTH NUTRI ENTS, FERTI LI ZERS, M CROBES, ANDY OR OTHER AGENTS
NECESSARY TO ENHANCE THE BI CDEGRADATI ON PROCESS. THE SO LS WOULD BE
SPREAD QUT AND TREATED ON A LI NER THAT W LL PREVENT CONTACT WTH THE
UNDERLYI NG SO LS. RESULTS OF PILOT- SCALE TESTS WLL BE USED DETERM NE
THE PROPER RATI O OF NUTRI ENTS, WATER, AR, AND OXI DI ZI NG CR REDUCI NG
AGENTS TO BE ADDED TO THE SO LS THAT WLL ENSURE OPTI VAL CONDI TI ONS FOR
DEGRADATI ON OF THE CONTAM NANTS. RUNCFF FROM THE TREATMENT SI TE WLL BE
COLLECTED AND, |F NECESSARY, REAPPLI ED TO THE TREATMENT SI TE UNTIL THE
CONCENTRATI ONS OF CONTAM NANTS | N THE LI QU D RUNCFF ARE BELOW ACCEPTABLE
LEVELS. COFFBASE TREATMENT OF THI S LI QUI D MAY BE NECESSARY | F

REAPPLI CATI ON PROVES | NEFFECTI VE.

SAMPLI NG AND ANALYSI S OF THE TREATED SO LS W LL BE CONDUCTED DURI NG

Bl OREMEDI ATI ON TO MONI TOR THE PROGRESS OF THE TREATMENT PROCESS. ONCE
ACCEPTABLE CONTAM NANT CONCENTRATIONS I N THE SO LS ARE ACHI EVED, THE
TREATED SO LS WLL BE COLLECTED W TH THE APPROPRI ATE HEAVY CONSTRUCTI ON
EQUI PMENT, LQADED | NTO DUMP TRUCKS, AND TRANSPORTED BACK TO SI TE FT- 3.
THE TREATED SO L WOULD THEN BE BACKFI LLED AND COMPACTED | N THE EXCAVATED
AREAS OF THE SITE. BOTH THE TREATMENT SI TE AND SI TE FT-3 WOULD THEN BE



SEEDED TO PROMOTE REVEGETATI ON.  THE TREATMENT SI TE SO LS WOULD BE
SAMPLED AND ANALYZED FOR TPH PRI OR TO AND FCLLOW NG THE BI OREMEDI ATI ON
PROCESS TO ENSURE THAT THE SITE IS RETURNED TO I TS ORI G NAL CONDI Tl ON.
ANY ADDI TI ONAL TREATMENT REQUI RED TO ENSURE THE SO LS ARE RETURNED TO
THEIR ORI G NAL CONDI TI ON W LL BE PERFORMVED.

GROUNDWATER MAY SEEP I NTO THE SI TE FT-3 EXCAVATED AREA DURI NG THE
EXCAVATI ON AND LANDFARM NG PROCESS. THI S WATER WOULD BE SAMPLED AND, | F
CONTAM NATED, PUMPED | NTO A TANK TRUCK AND SHI PPED CFFBASE FOR TREATMENT
AT A RCRA PERM TTED FACILITY. THE QUANTI TY OF WATER FROM GROUNDWATER
SEEPI NG | S ESTI MATED TO BE LESS THAN 15, 000 GALLONS. ANY EXCAVATED WET
SO LS WOULD BE STCOCKPI LED, ON A LINER, IN THE VI NI TY OF THE EXCAVATI ON
TO ALLOW FOR DEWATERI NG PRI OR TO ON- BASE TREATMENT BY LANDFARM NG THE
WATER FROM THE STOCKPI LED SO LS WOULD THEN BE DI RECTED TO DRAI N BACK

I NTO THE EXCAVATED AREA FOR COLLECTI ON AND RECOVERY AS NECESSARY.

TH' S ALTERNATI VE WOULD COWMPLY W TH RCRA SUBTI TLE C REQUI REMENTS FCR LAND
TREATMENT.

TH' S ALTERNATI VE WOULD TAKE APPROXI MATELY 6 TO 12 MONTHS TO | MPLEMENT
AND THE PRESENT WORTH COST | S $1, 597, 300.

ALTERNATI VE 4: EXCAVATI ON AND DI SPCSAL OF SO LS I N AN OFFBASE RCRA
LANDFI LL, AND DECONTAM NATI ON, REMOVAL, AND OFFBASE DI SPOCSAL COF
Pl PI NG STRUCTURES

THI' S ALTERNATI VE | NCLUDES DECONTAM NATI ON, REMOVAL, AND DI SPCSAL OF THE
EXI STI NG PI PI NG STRUCTURES AT SI TE FT-3 FOLLOWED BY EXCAVATI ON,
TRANSPORTATI ON, AND OFFBASE DI SPCSAL OF THE CONTAM NATED SITE SOLS IN A
RCRA- PERM TTED LANDFI LL.

DECONTAM NATI ON OF THE PI PI NG STRUCTURES W LL REQUI RE REMOVAL OF ANY
RESI DUAL LI QUI D, SLUDGE, AND /COR SCOLI D MATERI AL FROM W TH N THESE UNI TS.
REMOVAL CF THE UNDERGROUND PI PI NG W TH THE APPROPRI ATE EXCAVATI ON

EQUI PMENT PRI OR TO CLEANUP W LL FACI LI TATE DECONTAM NATI ON ACTI VI Tl ES.
PUWVPS, MANUAL LABOR, AND OTHER APPRCPRI ATE MECHANI CAL EQUI PMENT WLL BE
USED TO CLEAN THE PI Pl NG STRUCTURES. STEAM CLEANI NG W LL THEN BE USED
TO DECONTAM NATE THE PI PI NG STRUCTURES. THE MATERI AL REMOVED FROM THESE
UNI'TS AND THE SCLUTI ONS RESULTI NG FROM DECONTAM NATI ON PROCEDURES W LL
BE COLLECTED I N TANKER TRUCKS, VACUUM TRUCKS, 55-GALLON DRUMS, COR OTHER
SU TABLE CONTAI NERS PRI OR TO SHI PMENT AND COFFBASE DI SPCSAL. ANALYSI S OF
THE WASTE MATERI ALS WLL BE PERFORVED TO DETERM NE THE APPRCPRI ATE

DI SPCSAL AND / OR TREATMENT REQUI REMENTS FOR THE COLLECTED MATERI AL. THE
UST AND THE O L/ WATER SEPARATOR W LL THEN BE REMOVED W TH THE

APPRCPRI ATE EXCAVATI ON EQUI PMENT. ALL OF THE DECONTAM NATED PI PI NG AND
STRUCTURES W LL THEN BE TRANSPORTED AND DI SPOSED OF OFFBASE AT A

SANI TARY LANDFI LL OR SALVAGE YARD.

FOLLOWN NG DECONTAM NATI ON, REMOVAL, AND DI SPCSAL OF THE

Pl PI NG STRUCTURES, EXCAVATION OF THE SI TE FT-3 SO LS | N PREPARATI ON FOR
OFFBASE TRANSPORT AND DI SPCSAL WOULD BEGA N, CONVENTI ONAL EXCAVATI ON
EQUI PMENT WOULD BE USED TO REMOVE THE SI TE FT-3 CONTAM NATED SO LS, AND
LI GHT SPRAYI NG OF WATER W LL BE USED TO CONTROL DUST GENERATED DURI NG
EXCAVATI ON OF DRY SO LS. CONSTRUCTI ON OF A TEMPORARY SI LT FENCE ARCUND
THE EXCAVATI ON BOUNDARI ES DURI NG EXCAVATI ON AND BACK- FI LLI NG ACTI VI Tl ES
WOULD PREVENT ERCSION CF THE SITE SO LS.

THE EXCAVATED SO L WOULD BE CONTAI NERI ZED | N ROLLOFF BOXES AND LQADED
ONTO FLATBED TRAI LER TRUCKS FOR BULK SHI PMENT.  ARRANGEMENTS W TH THE
RCRA LANDFI LL CHOSEN TO DI SPOSE OF THE SO LS WLL BE NECESSARY PRICR TO
SH PMENT. THE RCRA LANDFI LL WLL MOST LIKELY REQU RE ADDI Tl ONAL

SAMPLI NG AND ANALYSI S OF THE SO LS, SUCH AS FOR I GNI TABI LI TY, PRICR TO
ACCEPTANCE. FOLLOW NG EXCAVATI ON, SI TE FT-3 WOULD BE BACKFI LLED W TH



CLEAN FI LL, GRADED, AND SEEDED.

AS WTH ALTERNATI VE 111, ANY GROUNDWATER SEEPI NG | NTO THE EXCAVATED AREA
WLL BE SAMPLED AND, | F CONTAM NATED, PUMPED | NTO A TANK TRUCK AND

SHI PPED OFFBASE FOR TREATMENT AT A RCRA PERM TTED FACILITY. THE

QUANTI TY OF GROUNDWATER SEEPI NG | NTO THE EXCAVATED AREA PRI OR TO

BACKFI LLI NG | S ESTI MATED TO BE LESS THAN 15, 000 GALLONS. ANY EXCAVATED
VET SO LS WOULD BE STOCKPI LED, ON A LINER, IN THE VICNTY CF THE
EXCAVATI ON TO ALLOW DEWATERI NG PRI CR TO OFFBASE SHI PMENT AND DI SPCSAL.
THE WATER FROM THE STOCKPI LED SO LS WOULD BE CHANNELED BACK | NTO THE
EXCAVATED AREA FOR COLLECTI ON AND RECOVERY AS NECESSARY.

TH S ALTERNATI VE WOULD COVPLY W TH TRANSPORTATI ON AND DI SPOSAL STANDARDS
(40 CFR PART 264, SUBPART B) AND LANDFI LL STANDARDS (40 CFR PART 264,
SUBPART N).

TH' S ALTERNATI VE WOULD TAKE APPROXI MATELY 3 TO 5 MONTHS TO | MPLEMENT AND
THE PRESENT WORTH COST IS $7, 336, 300.

ALTERNATI VE 5: DECONTAM NATI ON, REMOVAL, AND OFFBASE DI SPOCSAL COF
Pl PI NG STRUCTURES, SAMPLI NG SO L ARCUND UST, SO L COVER OVER SI TE FT-3

TH' S ALTERNATI VE | NCLUDES DECONTAM NATI ON, REMOVAL AND DI SPCSAL OF
EXI STI NG PI PI NG STRUCTURES, FOLLOWED BY TESTI NG AROUND THE UST, AND
PLACEMENT COF A SO L COVER OVER SITE FT-3.

RESI DUAL LI QU D, SLUDGE, AND SCLID MATERI ALS WLL BE REMOVED FROM THE

Pl PI NG STRUCTURES AT SI TE FT-3 USI NG PUWPS, NMANUAL LABCOR, AND OTHER
APPRCPRI ATE MECHANI CAL EQUI PMENT.  THE UNDERGROUND PI PI NG WLL MOST

LI KELY REQU RE REMOVAL W TH A BACKHCE OR OTHER SU TABLE EQUI PMENT PRI OR
TO CLEANUP. THE LI QUI D SLUDGE, AND SOLI D MATERI ALS WLL BE COLLECTED I N
A TANKER TRUCK, 55 GALLON DRUMS, COR OTHER SU TABLE CONTAI NERS AND

SH PPED OFF SITE TO A DI SPCSAL FACI LI TY PERM TTED TO TREAT OR DI SPOSE COF
THE COLLECTED WASTE. ANALYSI S OF THE WASTE MATERI ALS W LL BE PERFCRVED
TO DETERM NE THE APPROPRI ATE DI SPOSAL ANDY OR TREATMENT REQUI REMENTS.

FOLLON NG REMOVAL OF RESI DUAL MATERI ALS, REMAI NI NG CONTAM NATI ON CQULD
BE REMOVED USI NG H GH PRESSURE (UP TO 3,000 PSI) AND H GH TEMPERATURE
STEAM (OR HOT WATER) CLEANI NG EQUI PMENT | N COVBI NATI ON W TH A SU TABLE
CLEANI NG AGENT. THI' S SCLUTI ON WLL ALSO REQUI RE CCOLLECTI ON AND OFFBASE
DI SPCSAL ANDY OR TREATMENT.

THE UNDERGRCUND STRUCTURES, WHI CH | NCLUDE A UST AND O L/ WATER SEPARATCR,

WOULD BE REMOVED BY MEANS OF A HYDRAULI C BACKHOE OR OTHER SUI TABLE

EQUI PMENT. THE ASSOCI ATED PI PING WLL MOST LI KELY REQU RE REMOVAL PRI OR
TO CLEANUP. THE UST AND QO L/ WATER SEPARATOR, ALONG W TH THE

DECONTAM NATED ABOVEGROUND DUMPSTERS AND PREVI QUSLY REMOVED AND CLEANED

PI PING WOULD THEN BE SHI PPED OFF- SI TE FOR DI SPCSAL AT A SANI TARY

LANDFI LL OR SALVAGE YARD.

THE EXCAVATED AREAS AT SI TE FT-3 WOULD BE BACKFI LLED AND GRADED
FOLLOW NG REMOVAL OF THE Pl PI NG STRUCTURES. A SO L COVER WOULD THEN BE
PLACED ON SI TE FT-3 AND THE AREA REVECETATED.

THI' S ALTERNATI VE WOULD COVPLY W TH TRANSPORTATI ON AND DI SPOSAL STANDARDS
(40 CFR PART 264, SUBPART B) AND RCRA AND DELAWARE UST REQUI REMENTS FCOR

DI SPOSAL CF LI QUI D WASTE.

TH S ALTERNATI VE WOULD TAKE APPROXI MATELY 2 MONTHS TO | MPLEMENT AND THE

PRESENT WORTH COST |'S $100, 000.

#SCAA



VITT. SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

THE Al R FORCE HAS EVALUATED EACH OF THE REMEDI AL ALTERNATI VES DEVELCPED
FOR SITE FT-3 WTH RESPECT TO NI NE SPECI FI C CRI TERI A LI STED BELOW

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT- - ADDRESSES
WHETHER OR NOT A REMEDY W LL (1) CLEANUP A SITE TOWTH N THE RI SK
RANGE; (2) RESULT I N ANY UNACCEPTABLE | MPACTS; (3) CONTROL THE | NHERENT
HAZARDS (E. G, TOXICI TY AND MOBI LI TY) ASSOCI ATED WTH A SI TE; AND (4)

M N M ZE THE SHORT- TERM | MPACTS ASSCCI ATED W TH CLEANI NG UP THE SI TE.

COVPLI ANCE W TH ARARS- - ADDRESSES WHETHER OR NOT' A REMEDY W LL MEET ALL
OF THE APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS OF OTHER
ENVI RONMVENTAL STATUTES AND/ OR PROVI DE GROUNDS FOR | NVCKI NG A WAI VER

LONG TERM EFFECTI VENESS AND PERVANENCE- - REFERS TO THE ABILITY CF A
REMEDY TO MAI NTAI N RELI ABLE PROTECTI ON OF HUMAN HEALTH AND THE
ENVI RONMVENT OVER Tl ME, ONCE CLEANUP GOALS HAVE BEEN MET.

REDUCTION CF TOXICI TY, MOBILITY, OR VOLUVE THROUGH TREATMENT- - REFERS TO
THE ANTI Cl PATED PERFORVANCE OF THE TREATMENT TECHNOLOG ES THAT MAY BE
EMPLOYED | N A REMEDY.

SHORT- TERM EFFECTI VENESS- - REFERS TO THE PERI CD OF TI ME NEEDED TO ACHI EVE
PROTECTI ON, AND ANY ADVERSE | MPACTS ON HUVAN HEALTH AND THE ENVI RONMENT
THAT MAY BE PCSED DURI NG THE CONSTRUCTI ON AND | MPLEMENTATI ON PER GD

UNTI L CLEANUP GCALS ARE ACHI EVED.

| MPLEMENTABI LI TY- - DESCRI BES THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY
OF A REMEDY, | NCLUDI NG THE AVAI LABI LI TY OF MATERI ALS AND SERVI CES NEEDED
TO | MPLEMENT THE CHOSEN SCLUTI ON.

COST- -1 NCLUDES THE CAPI TAL FOR MATERI ALS, EQUI PMENT, ETC., AND THE
OPERATI ON AND MAI NTENANCE COSTS.

SUPPORT AGENCY ACCEPTANCE- - | NDI CATES WHETHER, BASED ON THEI R REVI EW CF
THE R, FFS, AND THE PROPOSED PLAN, EPA AND DNREC CONCUR W TH, CPPCSE,
OR HAVE NO COMMENT ON THE PREFERRED ALTERNATI VE.

COMMUNI TY ACCEPTANCE- - WLL BE ASSESSED | N THE RECORD CF DECI SI ON
FOLLON NG A REVI EW OF THE PUBLI C COMMENTS RECEI VED ON THE R, FFS, AND
THE PROPCSED PLAN.

THE FOLLOW NG SECTI ONS PRESENT A BRI EF DI SCUSSI ON OF EACH OF THE
EVALUATI ON CRI TERI A AND A COVPARATI VE ANALYSI S OF EACH OF THE REMEDI AL
ALTERNATI VES BASED ON THE NINE CRITERIA.  EACH OF THE ACTI ON

ALTERNATI VES W LL ADDRESS THE PRI NCl PLE THREAT, FI RE AND EXPLCSI QN,
POSED BY SI TE FT-3, HONEVER BECAUSE THE R SK TO HUVAN HEALTH AND THE
ENVI RONVENT FROM SI TE FT-3 SO LS | S BELOW RI SK BASED LEVELS, (SEE
SECTION VI SUWARY COF SI TE RI SKS), THERE | S NO NEED TO REMEDI ATE SI TE
FT-3 SALS.

1) OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT

TH' S CRI TERI ON ADDRESSES WHETHER OR NOT A REMEDY WLL (1) CLEANUP A SITE
TOWTH N THE RI SK RANCGE; (2) RESULT | N ANY UNACCEPTABLE | MPACTS; (3)
CONTROL THE | NHERENT HAZARDS (E. G, TOXIC TY AND MOBI LI TY) ASSCCI ATED
WTH A SITE; AND (4) MN M ZE THE SHORT- TERM | MPACTS ASSCOCI ATED W TH
CLEANI NG UP THE SI TE.

THE PRI MARY HUMAN HEALTH RI SK ASSCCI ATED WTH THE SI TE I S FROM ONSI TE
PI PING AND STRUCTURES. THIS RISK IS THE R SK OF FI RE AND EXPLCSI ON
POSED BY RESI DUAL WASTE O L AND WASTE FUEL.



THE NO ACTI ON ALTERNATI VE (ALTERNATI VE 1) DOES NOT ABATE THE R SK OF
FI RE AND EXPLOSI ON. THEREFORE, ALTERNATIVE 1 IS JUDGED TO BE
UNPROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT AND W LL NOT BE

DI SCUSSED FURTHER

HE FOUR ACTI ON ALTERNATI VES UNDER CONSI DERATI ON WERE FOUND TO PROVI DE
H GH LEVELS OF PROTECTI VENESS. ALTERNATIVES 2, 3, 4, AND 5 WOULD

ELI M NATE THE THREAT OF FI RE AND EXPLCSI ON PCSED BY THE

Pl PI NG STRUCTURES THROUGH REMOVAL AND DECONTAM NATI ON OF THE Pl PI NG
STRUCTURES.

2) COVPLI ANCE W TH ARARS

TH S CRI TERI ON ADDRESSES WHETHER CR NOT A REMEDY WLL MEET ALL CF THE
APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS OF OTHER
ENVI RONMVENTAL STATUTES AND/ OR PROVI DE GROUNDS FOR | NVCKI NG A WAI VER

A COWPLETE LI STING OF ALL SI TE- RELATED ACTI ON AND LOCATI ON SPECI FI C
ARARS | S PRESENTED I N TABLE 5. ALL OF THE ACTI ON ALTERNATI VES W LL MEET
ARARS, AND NO WAI VERS WLL BE REQU RED. THE CREATION CF AN ON-SITE
LANDFI LL I N ALTERNATI VE 2 WOULD HAVE TO MEET ALL APPLI CABLE STATE AND
FEDERAL REGULATI ONS REGARDI NG CLOSURE AND POST- CLOSURE. THE

OCCUPATI ONAL HEALTH AND SAFETY ACT W LL BE APPLI CABLE FCR THE PROTECTI ON
OF WORKER SAFETY DURI NG | MPLEMENTATI ON OF ANY OF THE REMEDI AL

ALTERNATI VES. OFFSI TE DI SPOSAL WOULD HAVE TO MEET HAZARDOUS MATERI ALS
TRANSPORTATI ON REGULATI ONS.  ONSI TE LANDFARM NG WOULD HAVE TO MEET

EM SSI ONS STANDARDS.  ALTERNATI VES | NVOLVI NG OFFSI TE DI SPOSAL OF

RESI DUAL SLUDGE AND DECONTAM NATI ON WATER W LL FOLLOW RCRA SUBPART 268

I F TESTI NG DETERM NES THE WASTE TO BE A RCRA WASTE UNDER RCRA SUBPART
261. OTHERW SE THE WASTE WLL BE SUBJECT TO DELAWARE UST REGULATI ONS.

3) LONG TERM EFFECTI VENESS

TH' S CRI TER ON REFERS TO THE ABILITY OF A REMEDY TO MAI NTAI N RELI ABLE
PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT OVER Tl ME, ONCE CLEANUP
GOALS HAVE BEEN MET.

ALTERNATI VES 2, 3, 4 AND 5 WOULD REMOVE/ DECONTAM NATE THE ONSI TE

Pl PI NG STRUCTURES, ELI M NATI NG THE FI RE/ EXPLCSI ON THREAT, AND ALSO
GREATLY REDUCI NG THE PCSSI Bl LI TY OF LEACH NG OF CONTAM NANTS, THEREBY
PROVI DI NG ADEQUATE LONG- TERM PROTECTI ON OF HUMAN HEALTH AND THE

ENVI RONIVENT.

4) REDUCTION OF TOXICITY, MOBILITY, AND VOLUVE

TH S CRI TERI ON REFERS TO THE ANTI Cl PATED PERFORVANCE OF THE TREATMENT
TECHNOLOG ES THAT MAY BE EMPLOYED | N A REMEDY.

THE FOUR ACTI ON ALTERNATI VES EMPLOY SOVE FORM OF TREATMENT CR
CONTAI NVENT PROCESS TO REDUCE TOXI G TY, MOBILITY, AND/OR VOLUME I N THE
AFFECTED MEDI A

SI NCE THE PRI MARY EXPOSURE PATHWAY ASSOCI ATED WTH SI TE FT-3 1S THE
THREAT OF FI RE/ EXPLCSI ON TO ONSI TE WORKERS, ALTERNATIVES 2, 3, 4, AND 5
WLL ALL REDUCE THI'S RI SK W TH RESPECT TO THE PRI MARY EXPOSURE PATHWAY.

5) SHORT- TERM EFFECTI VENESS

TH' S CRI TER ON REFERS TO THE PERI CD CF TI ME NEEDED TO ACH EVE

PROTECTI ON, AND ANY ADVERSE | MPACTS ON HUVAN HEALTH AND THE ENVI RONMENT
THAT MAY BE POSED DURI NG THE CONSTRUCTI ON AND | MPLEMENTATI ON PER GD
UNTI L CLEANUP GCALS ARE ACHI EVED.



ALTERNATI VE 2, 4 AND 5 COULD BE | MPLEMENTED IN A SIM LAR PERICD OF TI ME
AND WTH N A SHORTER PERI CD OF TI ME, RESPECTI VELY, THAN ALTERNATI VE 3,
THEREBY RESULTI NG | N REDUCED CONSTRUCTI ON | MPLEMENTATI ON- RELATED

| MPACTS. ALTERNATI VES 3 AND 4 WOULD BOTH REQUI RE THE HANDLI NG CF A
LARCGE QUANTI TY OF EXCAVATED CONTAM NATED SO LS ONSI TE, THEREBY EXPCSI NG
SI TE WORKERS AND THE PUBLI C TO WASTES TO A GREATER DEGREE THAN WOULD
ALTERNATIVE 2 AND 5. I N ADDI TI ON ALTERNATI VE 4 ALSO REQUI RES TRANSPORT
OF THESE MATERI ALS ON PUBLI C ROADS, WHI CH COULD RESULT | N POTENTI AL
HUVAN EXPCSURE. THEREFORE, W TH RESPECT TO SHORT- TERM EFFECTI VENESS
ALTERNATI VES 2 AND 5 ARE MORE PROTECTI VE THAN ALTERNATI VES 3 AND 4.

6) | MPLEMENTABI LI TY

TH' S CRI TERI ON DESCRI BES THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY OF
A REMEDY, | NCLUDI NG THE AVAI LABI LI TY OF MATERI ALS AND SERVI CES NEEDED TO
| MPLEMENT THE CHOSEN SOLUTI ON.

THE FOUR ACTI ON ALTERNATI VES ARE TECHNI CALLY FEASI BLE. HOWNEVER,
ALTERNATI VES 2 AND 5 WOULD BE EASI ER TO | MPLEMENT THAN ALTERNATI VES 3
AND 4, BECAUSE, ALTERNATIVES 3 AND 4 | NCLUDE GREATER MATERI AL HANDLI NG
REQUI REMENTS ASSOCI ATED W TH EXCAVATI ON AND TREATMENT OF SO L IN
ALTERNATI VE 3, AND EXCAVATI ON, TRANSPORTATI ON, AND DI SPOSAL IN A RCRA
LANDFI LL I N ALTERNATI VE 4. FURTHERMORE, ALTERNATIVE 4 NAY BE DI FFI CULT
TO | MPLEMENT BECAUSE OF THE DI FFI CULTY | N | DENTI FYI NG AND SELECTI NG A
RCRA LANDFI LL THAT 1S WLLING TO ACCEPT THE LARGE QUANTITY OF SO L TO BE
EXCAVATED FROM SI TE FT-3. THEREFORE, ALTERNATIVE 4 HAS A DI SADVANTACE
OVER ALTERNATI VE 3, WH CH WOULD USE ONSI TE TREATMENT.

7) COST

TH S CRI TER ON ADDRESSES THE CAPI TAL FOR MATERI ALS, EQU PMENT, ETC., AND
THE &M COSTS.

ASSUM NG A NET PRESENT WORTH (NPW COST | NCLUDING 20 YEARS OF O & M
COSTS, ALTERNATI VE 4 WOULD BE THE MOST EXPENSI VE ALTERNATI VE TO

| MPLEMENT W TH A NPW COST OF $7, 336, 300. ALTERNATIVES 2, AND 3 ARE
COVPARABLE W TH NPW COSTS OF $1, 668, 500 AND $1, 597, 300 RESPECTI VELY.
HONEVER, DUE TO THE RELATI VELY LOWRI SK PCSED BY SI TE SO LS, TH S COST
CAN NOT BE JUSTI FI ED. ALTERNATIVE 5 HAS A LON NPW COST OF $100, 000 AND
REMOVES THE PRI MARY THREAT POSED BY THE SI TE. THEREFORE, ALTERNATI VE 5
IS THE MOST COST EFFECTI VE.

THE Al R FORCE HAS SELECTED ALTERNATIVE 5. | T OFFERS THE MOST
COST- EFFECTI VE SCLUTI ON, WHI LE STI LL PROVI DI NG ADEQUATE PROTECTI ON OF
HUVAN HEALTH AND THE ENVI RONVENT.

8) SUPPORT AGENCY ACCEPTANCE

TH' S CRI TER ON | NDI CATES WHETHER, BASED ON THEIR REVIEWCF THE RI, FFS,
AND THE PROPCSED RAP, THE SUPPORT AGENCI ES CONCUR WTH, COPPCSE, OR HAVE
NO COMMENT ON THE PREFERRED ALTERNATI VE.

EPA AND DNREC CONCUR W TH THE SELECTED REMEDY.

9) COMMUNI TY ACCEPTANCE

TH' S CRI TERI ON ASSESSES THE PUBLI C COMVENTS RECEI VED ON THE RI, FFS, AND
THE PROPCSED PLAN.

A PUBLI C MEETI NG WAS HELD ON AUGUST 30, 1990, AT THE DOVER Al R FORCE
BASE CFFICER S CLUB. THI'S MEETI NG LASTED APPROXI MATELY ONE HOUR, AND
THE MEMBERS OF THE PUBLI C I N ATTENDANCE WERE ABLE TO HAVE ALL OF THEIR
QUESTI ONS ABOQUT THE SI TE ANSWERED. WRI TTEN COMMENTS WERE RECEI VED



DURI NG THE PUBLI C COMVENT PERI CD. THE MAJOR CONCERNS OF THE COMMUNI TY
I N\VOLVE CONTAM NATI ON FROM OTHER AREAS AT DOVER AFB. THE RESPONSI VENESS
SUMVARY, SECTION XI, RESPONDS TO ALL PUBLI C COMVENTS RECEI VED.

#DSR
I X. DESCRI PTI ON OF THE SELECTED REMEDY

BASED UPON CONSI DERATI ONS OF THE REQUI REMENTS OF CERCLA AND ON THE

DETAI LED EVALUATI ON OF THE ALTERNATI VES, THE Al R FORCE HAS DETERM NED
THAT ALTERNATI VE 5, DECONTAM NATI ON, REMOVAL AND OFFBASE DI SPCSAL OF

Pl PI NG STRUCTURES, SAMPLING SO L THE AROUND UST, AND A SO L COVER | S THE
MOST APPRCPRI ATE REMEDY FOR SO L AND STRUCTURES AT SI TE FT-3, DOVER AFB,
DELAWARE.

THE UNDERGROUND PI PI NG WLL REQUI RE REMOVAL WTH A BACKHCE OR OTHER

SU TABLE EQUI PMENT PRI OR TO CLEANUP. THE UNDERGROUND STRUCTURES, WHI CH
I NCLUDE AN UST AND O L/ WATER SEPARATOR, W LL BE REMOVED BY MEANS OF A
HYDRAULI C BACKHOE OR OTHER SU TABLE EQUI PIVENT.

RESI DUAL LI QU D, SLUDGE, AND SCLID MATERI ALS WLL BE REMOVED FROM THE

Pl PI NG STRUCTURES AT SI TE FT-3 USI NG PUWPS, NMANUAL LABCOR, AND OTHER
APPRCPRI ATE MECHANI CAL EQUI PMENT. THE LI QUI D SLUDGE, AND SCLI D

MATERI ALS WLL BE COLLECTED IN A TANKER TRUCK, 55 GALLON DRUMS, OR OTHER
SU TABLE CONTAI NERS AND SH PPED OFFBASE TO A DI SPCSAL FACI LI TY PERM TTED
TO TREAT OR DI SPCSE OF THE COLLECTED WASTE. ANALYSI S CF THE WASTE
MATERI ALS W LL BE PERFORMED TO DETERM NE THE DI SPOSAL ANDY OR TREATMENT
REQUI REMENTS. | F, AFTER ANALYSIS, THE WASTE | S DETERM NED TO BE A RCRA
HAZARDQUS WASTE, RCRA REGULATI ONS FCR DI SPCSAL OF LI QUI D WASTE WLL BE
FOLLOWED. |F, HOAEVER, THE WASTE IS NOT A RCRA HAZARDOUS WASTE,
DELAWARE UNDERGROUND STORAGE TANK REGULATI ONS FOR DI SPCSAL OF THE WASTE
WLL BE FOLLOWNED.

FOLLON NG REMOVAL OF RESI DUAL MATERI ALS, REMAI NI NG CONTAM NATI ON FROM
THE PI PI NG AND STRUCTURES COULD BE REMOVED USI NG H GH PRESSURE (UP TO
3,000 PSI) AND H GH TEMPERATURE STEAM (OR HOT WATER) CLEANI NG EQUI PMENT
I N COVBI NATI ON WTH A SU TABLE CLEANI NG AGENT. THI'S SOLUTI ON WLL ALSO
REQUI RE COLLECTI ON AND OFFBASE DI SPOSAL ANDY OR TREATMENT. | F, AFTER
ANALYSI S, THE WASTE | S DETERM NED TO BE A RCRA HAZARDOUS WASTE, RCRA
REGULATI ONS FOR DI SPCSAL OF LI QUID WASTE WLL BE FOLLOMED. |F, HOMNEVER,
THE WASTE | S NOT A RCRA HAZARDQUS WASTE, DELAWARE UNDERGROUND STCRAGE
TANK REGULATI ONS FOR DI SPOSAL OF THE WASTE W LL BE FOLLOWED.

THE DECONTAM NATED UST, QO L/ WATER SEPARATOR, ABOVEGROUND DUMPSTERS, AND
PI PING WOULD THEN BE DI SPOSED OF AT A SANI TARY LANDFI LL OR SALVAGE
YARD. SO LS SURROUNDI NG THE UNDERGROUND STRUCTURES W LL BE TESTED TO
DETERM NE | F CONTAM NATI ON EXI STS ABOVE ACCEPTABLE RI SK BASED LEVELS.

THE EXCAVATED AREAS AT SITE FT-3 WLL BE BACKFI LLED AND GRADED AFTER
EVALUATION OF SO L ANALYSIS. A SOL COVER WLL THEN BE PLACED ON SI TE
FT-3 AND THE AREA REVEGETATED.

THE RATI ONALE FOR SELECTI ON OF THI S ALTERNATI VE | S BASED ON FOUR

PRINCI PLES. FIRST, THE BASELI NE RI SK ASSESSMENT (BRA) CONDUCTED I N
ASSOCI ATI ON WTH THE RI/ FFS | NDI CATES THAT SI TE FT-3 APPEARS TO HAVE

M N MAL OR NO | MPACTS ON HUMAN HEALTH AND THE SURROUNDI NG ENVI RONVENT.
EPA'S OAN CALCULATI ON OF SITE R SKS | NDI CATE THAT HUMAN HEALTH RI SKS
FROM EXPOSURE TO CONTAM NATED SO LS AT SI TE FT-3 ARE WELL BELOW THE EPA
TARGET CANCER RI SK RANGE OF (10-4) TO (10-6), AND THAT THE SO L AT SITE
FT-3 1S HAVING A M NI MAL EFFECT ON GROUNDWATER | N THE AREA. SECOND, BY
REMOVAL OF THE SI TE PI Pl NG STRUCTURES AND RES| DUAL WASTE FUEL/ O L I N THE
Pl PI NG STRUCTURES THE MAJOR KNOAN AND POTENTI AL SOURCES OF FI RE AND
EXPLOSI ON THREAT ASSOCI ATED W TH SI TE FT-3 ARE REMOVED. TH RD, THERE IS



CURRENTLY NO | NDI CATI ON THAT SI TE SO L CONTAM NANTS ARE M GRATI NG OFF
BASE VI A NEARBY SURFACE WATER AND/ OR SEDI MENT PATHWAYS, AND THE LI M TED
GROUNDWATER CONTAM NATION IN THE VICINITY OF SITE FT-3 OR G NATES FROM
SOURCES UPGRADI ENT OF THE SI TE. FINALLY, THE BASE- W DE GROUNDWATER

MONI TORI NG STUDY FOR DOVER AFB W LL SERVE TO | DENTI FY FUTURE M GRATI ON
(I'F ANY) OF SITE FT-3 CONTAM NANTS | N GROUNDWATER AND SURFACE WATER AND
DETERM NE THE NEED (| F ANY) FOR FUTURE ADDI TI ONAL MONI TORI NG OR REMEDI AL
ACTI ONS AT SI TE FT-3.

I N ADDI TI ON, PURSUANT TO SECTI ON 120(H) OF CERCLA, 42 USC. SECTION
9620( H), APPROPRI ATE NOTI CE REGARDI NG HAZARDOUS SUBSTANCE ACTI VI TY MUST
BE G VEN | F THE Al R FORCE TRANSFERS LAND AT THE SI TE.

COST ESTI MATE FOR ALTERNATI VE 5

COST | TEM
REMOVE AND DI SPCSE OF Pl PI NG STRUCTURES $ 25, 000
REMOVE AND DI SPOSE OF RESI DUAL $ 45,000

MATERI AL AND DECONTAM NATI ON
OF PI Pl NG STRUCTURES

SAMPLI NG AND ANALYSI S $ 10, 000
OF SO L AROUND UST

BACKFI LL STRUCTURES AND $ 15, 000
SO L COVER AND RESEEDI NG

TOTAL Q&M COST $ 5,000
I NCLUDI NG GRASS CUTTI NG
( ADJUSTEDNET PRESENT WORTH VALUE)

TOTAL COST $100, 000

#SD
X. STATUTORY DETERM NATI ONS

THE AIR FORCE' S PRI MARY RESPONSI BI LI TY AT DOVER AFB IS TO | MPLEMENT
REMEDI AL ACTI ONS THAT ARE PROTECTI VE CF HUMAN HEALTH AND THE

ENVI RONMENT.  SECTI ON 121 OF CERCLA, 42 USC SECTI ON 9621, ALSO

ESTABLI SHES SEVERAL OTHER STATUTCRY REQUI REMENTS AND PREFERENCES. THE
SELECTED REMEDY MUST BE COST EFFECTI VE AND UTI LI ZE A PERVANENT SCLUTI ON
TO THE MAXI MUM EXTENT PRACTI CABLE. THE SELECTED REMEDI AL ACTI ON MUST
COWLY WTH ALL APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS SET
FORTH BY STATE AND FEDERAL ENVI RONMENTAL REGULATI ONS, UNLESS SUCH

REQUI REMENTS ARE WAI VED | N ACCORDANCE W TH CERCLA SECTI ON 121, 42 USC
SECTI ON 9621. FINALLY, THE Al R FORCE MJUST CONSI DER THE STATUTCRY
PREFERENCE FOR REMEDI AL ACTI ONS THAT PERVANENTLY REDUCE THE TOXI CI TY,
MOBI LI TY, AND VOLUVE OF THE SI TE- RELATED WASTES. THE FOLLOW NG SECTI ONS
DI SCUSS HOW THE SELECTED REMEDY MEETS THE STATUTORY REQUI REMENTS AND
PREFERENCES SET FORTH BY SECTI ON 121 CF CERCLA

PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

THE R SK POCSED BY THE SI TE WAS | DENTI FI ED AS THE FI RE AND EXPLCSI ON
THREAT FROM THE SI TE STRUCTURES. TH S IS THE ONLY SI GNI FI CANT EXPOSURE
PATHWAY HAVI NG AN ADVERSE EFFECT ON HUVAN HEALTH AND THE ENVI RONMVENT.
THE SELECTED REMEDY WOULD PROTECT HUVAN HEALTH AND THE ENVI RONMENT BY
ELI M NATI NG THE FI RE AND EXPLOSI ON THREAT BY REMOVAL OF THE SI TE
STRUCTURES. ADDI TI ONALLY, | MPLEMENTATI ON OF THI S ALTERNATI VE | S NOT
ANTI Cl PATED TO RESULT I N ANY ADVERSE SHORT- TERM RI SKS OR CRCSS- MEDI A

| MPACTS.



COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

THE SELECTED REMEDI AL ACTI ON WLL COWLY WTH ALL APPLI CABLE CR RELEVANT
AND APPROPRI ATE LOCATI ON-, ACTION-, AND CHEM CAL- SPECI FI C REQUI REMENTS
(ARARS). A COWPLETE LI STI NG OF ARARS DEVELCPED DURI NG THE COWPARATI VE
ANALYSI S OF ALTERNATI VES IS PRESENTED | N TABLE 5, THE ARARS SPECI FI C TO
THE SELECTED REMEDY ARE PRESENTED BELOW

* CHEM CAL- SPECI FI C ARARS:
- NONE

* LOCATI ON- SPECI FI C ARARS:

- 40 CFR PART 6 - FLOOD PLAIN AND W LDLI FE PROTECTI ON
REGULATI ONS ARE APPLI CABLE FOR REMEDI AL ACTIONS I N A
FLOCDPLAI N.

* ACTI ON- SPECI FI C ARARS:
- 40 CFR PART 50 - NATI ONAL AMBI ENT Al R REGULATI ONS FCR Al R
AND DUST EM SSI ONS FROM REMEDI AL ACTI ONS.

- 29 CFR PART 1910 - OCCUPATI ONAL AND WORKER SAFETY AT
REMEDI AL ACTI ON SI TES.

- DEL. CCDE, TITLE 7, CHAPTER 161 UNDERGROUND STORAGE TANK
REGULATI ONS ESTABLI SHI NG GUI DELI NES FOCR CLEANUP OF UST.

- 40 CFR PART 268 - RCRA QU DELI NES FOR DI SPOSAL OF RCRA
HAZARDQUS WASTE.

- 49 CFR PARTS 170-179 - US DEPARTMENT OF TRANSPORTATI ON
REGULATI ONS GOVERNI NG TRANSPORTATI ON OF CONTAM NATED
WASTES.

COST- EFFECTI VENESS

THE SELECTED REMEDY PROVI DES A LEVEL OF PROTECTI ON OF HUVAN HEALTH
COVPARABLE TO THAT PROVI DED BY THE OTHER REMEDI ES, BUT AT A
SI GNI FI CANTLY REDUCED COST.

THE ESTI MATED TOTAL COST |'S $100, 000 WHI CH | NCLUDES A NET PRESENT WORTH
COST ACCOUNTI NG FOR 20 YEARS OF OPERATI ON AND MAI NTENANCE AT THE SI TE.
THE Q&M ACTIVITY IS EXPECTED TO | NCLUDE CUTTI NG THE GRASS AND

MAI NTAI NI NG VEGETATI ON AT THE SI TE.

UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT (CR
RESOURCE RECOVERY) TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE ( MEP) .

THE Al R FORCE HAS DETERM NED THAT THE SELECTED REMEDY REPRESENTS THE
MAXI MUM EXTENT TO WH CH PERVANENT TREATMENT TECHNOLOQ ES CAN BE UTI LI ZED
IN A COST EFFECTI VE MANNER FOR SITE FT-3. OF THOSE ALTERNATI VES THAT
ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT AND COWMPLY W TH
ARARS, THE Al R FORCE HAS DETERM NED THAT THE SELECTED REMEDY PROVI DES
THE BEST BALANCE | N TERVB OF SHORT- TERM EFFECTI VENESS; | MPLEMENTABI LI TY;
COST;, REDUCTION IN TOXICI TY, MOBILITY, AND VOLUME; AND LONG TERM

EFFECTI VENESS.

DUE TO THE RELATI VELY LOW RI SK ASSCCI ATED WTH THE SI TE, THE Al R FORCE
HAS DETERM NED THAT THE USE OF A MORE COSTLY TREATMENT TECHNCLOGY AT
SITE FT-3 IS NOT JUSTI FI ABLE. BECAUSE ALL THE REMEDI AL ALTERNATI VES

W TH THE EXCEPTI ON OF ALTERNATI VE 1, OFFER A COVPARABLE LEVEL COF
PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMVENT, THE Al R FORCE HAS
SELECTED ALTERNATI VE 5, WH CH CAN BE | MPLEMENTED QUI CKLY; WLL HAVE

LI TTLE OR NO ADVERSE EFFECTS ON THE SURRCUNDI NG COMMUNI TY; AND WLL COST



CONS| DERABLY LESS THAN THE OTHER ALTERNATI VES.
PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT.

THE STATUTORY PREFERENCE FOR REMEDI AL ALTERNATI VES THAT EMPLOY TREATMENT
AS THE PRI NCl PLE ELEMENT WLL BE MET WTH THE | MPLEMENTATI ON CF THE
SELECTED REMEDY. THE PRI NCI PLE THREAT WLL BE ELI M NATED BY TREATMENT
OF THE SI TE STRUCTURES.

DOCUMENTATI ON OF SI GNI FI CANT CHANGES

THE PREFERRED ALTERNATI VE ORI G NALLY SELECTED I N THE PROPOSED RAP | S
ALSO THE PREFERRED ALTERNATI VE | DENTI FI ED | N THE ROD.

#RS
Xl. RESPONSI VENESS SUMVARY

FI RE TRAI NI NG AREA 3, DOVER Al R FORCE BASE
KENT COUNTY, DELAWARE

SEPTEMBER 1990

TH' S COVWUN TY RELATI ONS RESPONSI VENESS SUMVARY |'S DI VI DED | NTO THE
FOLLOWN NG FOUR SECTI ONS:

OVERVI EW A DESCRI PTI ON COF THE SELECTED REMEDY AND COVMUNI TY REACTI ON TO
THE SELECTED REMEDY.

BACKGROQUND CF COVMUNI TY | NVOLVEMENT AND CONCERNS: A BRI EF H STORY OF
COMWUNI TY | NTEREST I N FI RE TRAI NI NG AREA-3 AND DOVER AFB.

SUMVARY CF PUBLI C COMVENTS AND Al R FORCE RESPONSES: REPLI ES TO PUBLIC
COMMVENTS.

REVEDI AL DESI GV REMEDI AL ACTI ON CONCERNS: DI SCUSSI ON OF PUBLI C CONCERNS
VWH CH HAVE A BEARI NG ON THE REMEDI AL ACTI ON.

OVERVI EW

THE R AND FFS REPORTS AND THE PRCPCSED RAP FOR SI TE FT-3 WERE RELEASED
TO THE PUBLI C FOR REVI EW AND COMMVENT ON AUGUST 14, 1990. TH S DATE
MARKED THE OPENI NG OF THE PUBLI C COMMVENT PERI OD ON THE ALTERNATI VES
DETAI LED I N THE PROPCSED RAP. A PUBLIC NOTI CE WAS PUBLI SHED ON AUGUST
14, 1990, WHI CH | DENTI FI ED ALTERNATI VE 5 AS THE PREFERRED REMEDI AL
ALTERNATI VE FOR SITE FT-3. ALTERNATI VE 5 | NCLUDES DECONTAM NATI QN,
REMOVAL, AND OFFBASE DI SPCSAL OF THE SI TE FT-3 PI Pl NG STRUCTURES; SO L
SAMPLI NG ARCUND THE UST; PROVIDING A SO L COVER OVER THE SI TE; AND
REVECETATION OF THE SITE. A DETAI LED DESCR PTI ON OF THE

DECONTAM NATI ON, REMOVAL, AND DI SPOSAL PROCESS FOR THE SI TE

Pl PI NG STRUCTURES | S PROVI DED I N SECTI ON 4 OF THE FFS.

THE LI M TED COMMENTS RECEI VED FROM THE PUBLI C SUGGEST THAT AREA

RESI DENTS DO NOT OBJECT TO THE PREFERRED ALTERNATI VE. HOANEVER, THERE IS
CONCERN THAT THE PREFERRED REMEDI AL ACTI ON DCES NOT ADDRESS THE

PCSSI BI LI TY OF CONTAM NATED GROUNDWATER CR SURFACE WATER M GRATI NG

OFFSI TE.  THE AIR FORCE CONDUCTS QUARTERLY MONI TORI NG OF SURFACE WATER
AND |'S CONTI NUI NG AN | NVESTI GATI ON OF BASEW DE GROUNDWATER TO ADDRESS
TH S CONCERN

BACKGROQUND CF COVMUNI TY | NVOLVEMENT AND CONCERNS

SITE FT-3 WAS A FI RE TRAI NI NG SI TE COVERI NG APPROXI MATELY 1.3 ACRES AND



WAS USED FROM 1962 UNTI L MAY 1989. OFF- SPECI FI CATI ON JET FUEL (JP-4)
AND USED MOTOR O L WAS SPREAD I N A WATER- SATURATED PI'T, | GNI TED, AND
THEN EXTI NGUI SHED.

I'N 1982, THE UNI TED STATES DEPARTMENT OF DEFENSE (DOD) | MPLEMENTED THE

| NSTALLATI ON RESTORATI ON PROGRAM (I RP) TO | DENTI FY AND EVALUATE

ENVI RONVENTAL CONTAM NATI ON AND ASSCCI ATED PUBLI C HEALTH HAZARDS AT DCD
FACI LI TI ES RESULTI NG FROM PAST CPERATI ONS AND WASTE HANDLI NG DI SPOSAL.
AN | NSTALLATI ON ASSESSMENT ( PHASE | - RECORDS SEARCH) WAS COWPLETED FROM
DOVER AFB IN 1983. THI'S STUDY | NDI CATED A POTENTI AL FOR CONTAM NATI ON
FROM PAST AND/ OR CURRENT FACI LI TY OPERATI ONS AT A NUMBER OF SI TES,

I NCLUDI NG SI TE FT-3. TWD SUCCESSI VE R STUDI ES WERE COVPLETED I N 1986
AND 1989. THESE RI'S CONFI RMED THE PRESENCE OF CONTAM NATION IN THE SO L
AND GROUNDWATER. AN FFS WAS COWPLETED | N AUGUST 1990. TH S FFS

| NCLUDED DEVELOPMENT OF A BRA, REMEDI AL ACTI ON ALTERNATI VES, AND A

DI SCUSSI ON OF COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE
REQUI REMENTS (ARARS). A PROPOSED RAP WAS ALSO DEVELCPED | N AUGUST 1990,
VWH CH RECOMVENDED SELECTI ON OF ALTERNATIVE 5. IN ADDI TION, A PUBLIC
MEETI NG WAS CONDUCTED ON AUGUST 30, 1990, AND A PUBLI C COMMENT PERI CD
WAS HELD FROM AUGUST 14 TO SEPTEMBER 27, 1990.

THE PUBLI C AFFAI RS OFFI CE AT DOVER AFB | SSUES PRESS RELEASES DETAI LI NG
| RP PROGRESS. COVERAGE I N THE TWD DAI LY NEWSPAPERS SERVI NG THE DOVER
AREA HAS USUALLY BEEN FRONT PACE, BUT THE | SSUES TEND TO DI SSI PATE
WTH N A FEW DAYS BECAUSE OF A RELATI VELY LOW LEVEL OF COVMMUNI TY
CONCERN.  THE START OF REMEDI AL ACTI VI TIES AT DOVER AFB COULD | NCREASE
COVWLUNI TY CONCERN.

SUMVARY CF PUBLI C COMVENTS AND Al R FORCE RESPONSES

THE MAJORI TY OF THE WRI TTEN AND CRAL COMVENTS RECEI VED DURI NG THE PUBLI C
COWENT PERI D REVOLVED ARCUND SURFACE WATER AND GROUNDWATER CONDI TI ONS
AT DOVER AFB.

1. ONE COMMENTCR ASKED | F SURFACE WATER HAD BEEN MONI TORED AT DOVER AFB
AT ALL I N THE PAST.

Al R FORCE RESPONSE: SURFACE WATER | S ANALYZED ON A QUARTERLY BASI S AT
THE TWO MAJOR STORM DRAI NAGE QUTFALLS. ONE OF THE QUTFALLS IS ON THE
SOUTHVEST SI DE OF THE BASE, ADJACENT TO THE GOLF COURSE AND NEAR THE ST.
JONES RIVER  THE OTHER IS LOCATED VERY NEAR SITE FT-3 IN THE Pl PE ELM
BRACH, WHI CH FLOAS | NTO THE LI TTLE CREEK. I N ADDI TION, SITE SPECIFIC
SURFACE WATER SAMPLES WERE TAKEN DURI NG THE TWD SAI C STUDI ES. THE
ANALYTI CAL EVI DENCE SUGCGESTS THE SURFACE WATER DCES NOT PCSE A THREAT TO
HUVAN HEALTH OR THE ENVI RONMVENT.

2. A COMMENTOR ASKED | F GROUNDWATER STUDI ES HAD BEEN CONDUCTED.

Al R FORCE RESPONSE: GROUNDWATER STUDI ES HAVE BEEN CONDUCTED, HOWEVER,
THE GECLOGY | N CONJUNCTI ON W TH PAST WASTES SI TES | S VERY COWPLEX AND
HAS NOT YI ELDED A COVPLETE PI CTURE OF GROUNDWATER M GRATION.  FOR THI' S
REASON, ADDI TI ONAL STUDY IS REQU RED. TH'S ROD ONLY ADDRESSES SO L. IT
DCES NOT ADDRESS GROUNDWATER CR SURFACE WATER

3. A COMMENTOR ASKED ABQUT THE STATED PROBLEM FCOR SI TE FT-3 BEI NG FI RE
AND EXPLCSI ON AND ASKED WHY EPA WAS | NVOLVED.

EPA/ Al R FORCE RESPONSE: A THREE- PART FEDERAL FACI LI TY AGREEMENT WAS

SI GNED WH CH REQUI RES REMEDI ATI ON OF MANY SI TES ON DOVER AFB. FT-3 WAS
ONE OF THESE SITES. AT THE TI ME FT-3 WAS | NCLUDED | N THE AGREEMENT, WE
THOUGHT THERE WAS A SO L PROBLEM THERE. AFTER REVI EW NG THE DATA, WE
FOUND THAT THE ANALYSI S OF THE SO L | NDI CATES CONTAM NANT LEVELS ARE
WELL BELOW THE ALLOMBLE LEVELS CALCULATED TO BE PROTECTI VE OF HUVAN



HEALTH AND THE ENVI RONMVENT.
REMEDI AL DESI GV REMEDI AL ACTI ON CONCERNS

THE ONLY COMMVENT REGARDI NG | MPLEMENTATI ON OF THE REMEDI AL ACTI ON WAS
ABQUT HOW CONTAM NATI ON RESULTI NG FROM CONSTRUCTI ON COULD BE CONTAI NED
ON DOVER AFB.

AR FORCE RESPONSE: SO L WLL HAVE WATER APPLI ED TO | T BEFORE EXCAVATI ON
TOMNMZE DUST. |IN ADDITION, A SILT FENCE WLL BE | NSTALLED ARCUND
THE CONSTRUCTI ON AREA TO M NI M ZE ERCSI ON. AN ABSCRBENT BOOM W LL ALSO
BE MAI NTAI NED | N THE DRAI NAGE CHANNEL | N THE EVENT A CONTAM NANT WAS TO
BYPASS THE OTHER CONTAI NVENT MEASURES.



#TA

SO L (PARTS PER M LLI ON)

CONTAM NATI ON DETECTED AT SI TE FT-3

DETECTED
CONTAM NANT

TRI CHLORCETHANE
TETRACHLORCETHANE
2- BUTANONE

BENZENE

TOLUENE

XYLENE

ETHYL BENZENE

1, 1- DI CHLORCETHANE
1, 2- DI CHLORCETHANE
LEAD

TPH

M N MUM

TABLE 2

CONCENTRATI ON

POooOOOOOOOO

. 0032

041
032
014
027
015
008
008

120

GROUNDWATER ( PARTS PER BI LLI QN)

VI NYL CHLORI DE
TETRACHLORCETHANE
TOLUENE

6
0
0

~ W oo

MAXI MUM
CONCENTRATI ON

coo
~ W ©

DETECTI ON
FREQUENCY

2/ 57
1/ 57
2/ 56
1/ 57
3/ 57
4/ 57
4/ 57
1/ 57
1/ 57
54/ 54
10/ 47

17
17
17



CONTAM NANTS
OF CONCERN

BENZENE

TOLUENE

XYLENE

ETHYLBENZENE

LEAD

PETRCLEUM
HYDROCARBONS

CONTAM NANTS
OF CONCERN

BENZENE

TOLUENE

XYLENE

ETHYLBENZENE

LEAD

PETRCOLEUM

HYDROCARBONS.

TABLE 3

ENVI RONMENTAL FATE AND TRANSPORT CF
CONTAM NANTS OF CONCERN AT SI TE FT-3

SORPTI ON

MODERATELY MOBI LE
IN SAL

MODERATELY MOBI LE
IN SO L.

MODERATELY MOBI LE
IN SO L.

SLI GHTLY MOBI LE
SA L.

SLI GHTLY MOBI LE
SA L.

MODERATELY MOBI LE
IN SO L.

Bl CDEGRADATI ON

DEGRADES SLOALY UNDER AN AERCBI C
ENVI RONMVENT, BUT | S CONSI DERED
PERSI STENT I N SO LS SUFFI Cl ENTLY
DEEP TO BE DEPLETED OF OXYGEN.

EASI LY DEGRADED | N AN AERCBI C
ENVI RONMVENT, BUT MJCH SLONER
DEGRADATI ON | S PCSSI BLE I N AN
ANAERCBI C AQUI FER

DEGRADED UNDER AERCBI C
CONDI TI ONS BUT PERSI STENT | N AN
ANAERCBI C AQUI FER

RAPI D DEGRADATI ON OCCURS | N
AERCBI C ENVI RONVENTS, BUT THI S
PROCESS DOES NOT | N ANAERCBI C
AQUI FERS.

Bl CDEGRADATI ON OF LEAD IS NOT IN
SI GNI FI CANT.

DEGRADES UNDER AERCBI C
CONDI TI ONS

TABLE 3 (CONT' D)

PRI NCI PLE ENVI RONVENTAL FATE

PRI NCI PLE FATE | S VOLATI LI ZATI ON AND DESTRUCTI ON
IN THE ATMOSPHERE, BUT CAN ALSO BE LEACHED | NTO
THE GROUNDWATER

PRI NCI PLE FATE IN SURFICIAL SOL OR WATER | S
VCLATI LI ZATI ON AND DESTRUCTI ON I N THE

ATMOSPHERE, BUT Bl ODEGRADATI ON AND LEACH NG | NTO
GROUNDWATER CAN CONTRI BUTE TO ENVI RONVENTAL

DEGRADATI ON.

SEE PRI NCI PLE FATE OF BENZENE.

PRI NCI PLE FATE | S VOLATI LI ZATI ON FOLLOWNED BY
DESTRUCTI ON | N THE ATMOSPHERE; HOWNEVER, LEACH NG
I NTO GROUNDWATER MAY ALSO OCCUR

PRI NCI PLE FATE | S ADSORPTI ON TO SO L.

SEE PRI NCI PLE FATE OF BENZENE.



TABLE 4

CANCER POTENCY FACTORS AND REFERENCE DOSES
USED IN SITE FT-3 R SK CHARACTERI ZATI ON

CONTAM NANT CF

CONCERN CPF ((MJ KG DAY) - 1} (A) RFD (MG KG DAY) (B)
ORAL | NHALATI ON ORAL | NHALATI ON

BENZENE . 0029 . 0029

TOLUENE .3 2.0

XYLENE 2.0 .3

ETHYL BENZENE 1 1

LEAD NA(C)

TPH NACD)

(A) CANCER POTENCY FACTOR FOR CARCI NOGENI C EFFECTS.
(B) REFERENCE DOSE FOR NONCARCI NOGENI C EFFECTS.

(O EPA REFERENCE DOSE FOR LEAD HAS BEEN W THDRAWN.  ACCEPTABLE SO L
LEVELS ARE CALCULATED USI NG THE EPA BI OGENETI C MODEL ON A SI TE- SPECI FI C
BASIS. TYPICAL SO L CLEANUP LEVELS FOR RESI DENTI AL AREAS ARE IN THE
RANGE CF 200 PPM LEAD.

(D) CLEANUP LEVELS IN SO L FOR TPH ARE BASED ON THE RI SK TO HUMAN HEALTH
AND THE ENVI RONMENT FROM CARCI NOGENI C COVPOUNDS, SUCH AS BENZENE, THE
NON- CARCI NOGENI C EFFECT FROM COMPQOUND, SUCH AS TOLUENE, AND USE CF THE
AREA, (I|.E. RESIDENTI AL, NON RESI DENTIAL) ON A SI TE- SPECI FI C BASI S.
LEVELS FOR TPH IN SO L AT FT-3, (NON RESIDENTI AL, RESTRI CTED ACCESS),
WERE BASED ON THE RI SK POSED TO WORKERS FROM THESE COVPOUNDS



STANDARD, REQUI REMENT,
CRITERIA, OR LI M TATI ON
DI SCUSSI ON

SUBTI TLE D LAND DI SPCSAL

SUBTI TLE C LANDFI LL
CLOSURE AND POST CLOSURE

LAND DI SPCSAL
RESTRI CTI ONS

THERVAL TREATMENT
NPDES REQUI REMENTS

NATI ONAL AMBI ENT Al R
STANDARDS

OCCUPATI ONAL SAFETY AND
ADM NI STRATI ON
REQUI REVENTS

US DEPARTMENT OF
TRANSPCRTATI ON
REGULATI ONS

CONSERVATI ON CF W LDLI FE
COORDI NATI ON ACT)

FLOOD PLAIN AND W LDLI FE
PROTECTI ON

UNDERGROUND STCRAGE TANK
REGULATI ONS

TABLE 5

ARARS

Cl TATI ON

(40 CFR PART 257)

(40 CFR PART 264)

(40 CFR PART 268)

(40 CFR PART 240)
(40 CFR PARTS 122-124)

(40 CFR PART 50)

(29 CFR PART 1910)

(49 CFR PARTS 170-179)

(FI'SH & WLDLI FE

(40 CFR PART 6)

(DEL CODE, TITLE 7,
CHAPTER 161)

RETAI NED

YES

YES

YES

YES

YES

YES

YES

YES



SUBTI TLE D LAND DI SPCSAL
CRI TER A

SUBTI TLE C LANDFI LL CLOSURE
AND PCST- CLOSURE

LAND DI SPCSAL
RESTRI CTI ONS

THERVAL TREATMENT
NPDES REQUI REMENTS

NATI ONAL AMBI ENT Al R
QUALI TY STANDARD.

OCCUPATI ONAL SAFETY AND
HEALTH ADM NI STRATI ON
REQUI REVENTS

US DEPARTMENT OF
TRANSPCRTATI ON
REGULATI ONS

CONSERVATI ON CF W LDLI FE
RESQURCES

FLOOD PLAIN AND W LDLI FE
PROTECTI ON

TABLE 5 (CONT' D)
DI SCUSSI ON

ESTABLI SHES CRI TERI A FOR SCOLI D WASTE
DI SPOSAL FACI LI TI ES.

RCRA REGULATI ONS FOR LANDFI LL CLOSURE
AND PCOST- CLOSURE.

RESTRI CTS LAND DI SPCSAL OF CONTAM NATED
SA L.

QU DELI NES FOR | NCI NERATI ON OF WASTE.
REGULATES DI SCHARGES TO SURFACE WATER

REGULATES EM SSI ON FROM REMEDI AL ACTI ONS.

WORKER SAFETY AT REMEDI AL ACTI ON SI TES.

REGULATI ONS GOVERNI NG TRANSPORTATI ON CF
CONTAM NATED SO LS AND WASTES.

PROTECTI ON OF ENDANGERED SPECI ES.

REGULATES REMEDI AL ACTIONS IN
FLOCDPLAI N AND WETLANDS.



